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(54)Title: NOVEL REMEDIES FOR INFECTIOUS DISEASES 



(57) Abstract 

Novel compounds having three substituents in the cyclic partial structure thereof, such as a pyrrolidine or a benzene ring, for example, 
homophenylalanyl-trans-4^(S)-3-amino-2-hydroxypropionylamino)proline 5-indanylamide and N-(3-phenylpropyl)-3-((S)-2-hydroxy-3- 
aminopropionylamino)-5-(D-homophenylalanylamino)-benzamide. These compounds act on pathogenic microorganisms which have 
acquired tolerance to the existing antimicrobials and elevate the sensitivity to the antimicrobials, thus making them nontolerant. When used 
together with the antimicrobials, these compounds can efficaciously establish the prevention and/or treatment of microbial infectious 
diseases. 
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(G) ±e« (i) ©fli'&tt&tf*©^ ^ic^n^o^fDtt&cfSJiWtt^^tt 

(H) ±ie^c (i) ©fc^ttso**©^ ^c*ne»©*»«if&cf*iifptt^e»<i: 
(J) ±tE5$ ( i ) ©flt&tt&tf* ©%• «,ti ©?Kfn tiR n# * £ % 
m.&® ; 

2atK±©8tS*JT**±IB©BIM&J5Stt ; 
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a) mi«ioteisy/x«?Mt*ot, ±ies; (i) v^wm 
* ©&, Mvizzti* ®7km%!)%.vfem%i<tiDfr ±> uzm^ man z>®%omyi 

(M) ffittSW^ * y o >5S£j&ft®3^ ^- •> 'J >«afett«N *7tox^J> 

(N) ftflfeftjBjfeffioteaiRtf/Xtt^K^r&TioT, ±123; (i) {fc-^Stf* 

(0) ±fsx$ (i) ©fl^atf*©^ wir-en^©7)<fD%)SJ>'«fB^*^<£ 

t»sw n z>®>mzm&? ; 
(p) ±te^ (i) oft^*Stf*©^ ^cfjc^n^ozKftte&^flifiifttt^&tt 

cs) ubsc (i) ifetf^tn&OTKfttt&cfijiiDtt^^tt* 
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"W»»c*^t r^py>m^Fj tt^*&»w«, 7 7»> sbkktk ax 
M*©tttt«pcH3e*n-r^ 0>j*w\ nitt^L3«. «t t.< « nix 

#fgHJ3©ft£$li. it ( I ) : 



T*-* n "5 *<s ±iB©5£ C fc t > t ^ A $ ft 2 tmm&tt ; ftft*X3RX«lI' 




(1 ) 
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u i? y t^v-^K -< i ^7u -< J ^7«j : j>,-2-4 i yvv v jy. 4 

i ^7'J J >> t^> M >s 4 5 ^7-;K **-*7'J ***'/U 
*-*tf7->K f 77'J f-77'J^>> f77'J^>-4- * >^ f77- 

s;(i A12 )<t ur^-r-i^-c^So 

$ 0"' J$ 

J, «• I. «• ° 



1 A 1 1 A2 1 1 A4 1 A5 1 A6 



rt H ^ M «£r' hJ^ r ^ £r 



R« 



R» 

1*7 1*8 1 AS 1 A10 1*11 1*11 



iSfeiaoT^jaEtictms. R05$- 1 K*H>T, *(1 A1 _ 4 ) - ci A1 _ 4 . ) 
> (1 A1 _ 7 ) - 2W1ai-7' } , ** (1 A1 ) ' : ^^^^^iT*S„ 
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tSICSC-1] R 1 D 3 R 1 R 3 

(Ul -4') 



\ sR 3 " sR 

(1A1-4) » 2 ,) gggg - 2 

f R 2)R ,, -COOH f 

o R M -ci O 

O-i R 3 3) B&ftSt Q-i R3 



^ JJ"£ ^ 0 % <U1 " 3 ' ) 

l-3) OCOR ,2 (OR' 2 ) 5COR' a (OR' 2 ) 
| R'2-COOH { 

H 2 N-R'3 R' 2 -CI 
-0-< >OH OH-R-3 M R 3 ■ <K j 

. i.. (Ul-2) 



(U,-„ OH < 1 *- 2 '|0H i)h ^ (t OH 

\ 2) rvhMb 

3) jstuSJS 

P P 
P-C S R 3 P-< \R 3 



(Ul-2') 



(1A1-5) * T C1A1-5') 

I NH 2 R'2-COOH .NH 2 

t R'2-CI » 

o o 

O-i R 3 P"< S R 3 

^0 ^ ^ nAi - 6) 

° A1 " 6> ^HC0R ,2 n - NHCOR' 2 

(NHR' 2 ) 2) R"*?G00H I (NHR' 2 ) 

R' 1 -CI 

(1A.-7) X S <U '" r) 

R 2 R 2 

CCDSlfcft- 1 fc&WtSt* TU|g©L-trans-N-tert- 7* h * 

, u _ 4 _ , w Ko4->^n 'J X^j.p lis *©*^«K*S/;U**^ R 3 <h UTjf * t 
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&**U d A1 _ 2 ) JW#&*l*o -fb^(l A1 _ 2 ) ®7.KM£, R 2 <!:UT$?3: 

i- x^M^*^^ •£ 3 c £ J: Tg&gR 2 ^ n/c<b^ (1 A1 _ 3 ) # 

#j^n*o ^«j(i A1 _ 3 ) tert- 7* tcis-hb tf->mz 

_ 5 ) li-etDT i R 2 tLt!f*Ul€tM^^^tC>iX«A7^ K« 

t' tsifc* * c i c «fc o t e&sr 2 ^ t nfcfls^*(i A1 . 6 ) * n *<> 
<b^(i Ai _ 6 ) u r 1 ^ u^mnafe*feo*^>» 

5o a A1 _ 2 . ) £ffli^-c, pi»0fij£**T*.tf* *fc#HKi A1 _ 7 > o-mf 

-cis-4- T $ / -L- -fv V > 2-i- 7 f-*7 S h\ L-71-^75- 7l<-trans-4 
-7; y-L- 7 a 0 * 2-t^ 7>;l>7 $ h\ L-* * 7 x -)\>7 => i^-cis-4^ 7 I 
J -L- 7" d 'J > 2-^ 7 f- /l>7 $ K> L-* 7x-*77- ;l/-trans-4- 7;^- 
L- 7°pU > 2-t7f^7; K> L-**7 x — 71/7 5 — ^-cis-4- /U->^7; 
V-L- 7d'J> 2-7 u 7^;l/7$ K\ L-**7 x -^7 7 ->»U-cis-4-(L-7 7 
7 5 y )-L-7*o 'J > 2-t^ 7 1-)I7 I h\ L-** 7 x ^;U7 5 -^-trans-4- / 'J 
->;l/7 J / -L- 7a ij > 2-^77^7 i h\ L-^ : E7x-;l/7 7- Jl/-trans-4 
-(L- 7 7-;P7 i /)-L-7*n ij > 2-7^7f-;l'7 $ K, L-*€7i-^77-il' 
-trans-4- 7 ; 7 -L- 7°d <J > 5— < y^-^7 $ K, L-**7 x ^;l/75-;l/- 
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cis-4- 7;/-L- ~?v 'J > 5--f > ^ -)V7 i h\ L-** 7 i -)U7 7-^-trans 
-4-[(S)-2-T i J-Z- 7 x-;l/7°D tfjPT ^ Jhl-zfa D > >^-^7 = h\ 
L-*t7 x— ;UT5— ;l/-trans-4-(L-y-7— ;U7 ^ 7 )-L-7°d 'J > >^'— ^ 
7; K> L-^7 x— ^7-7 — ;U-trans-4-(L-7 x — )V7v — )^T l J )-L-7°o D 

> >^-il/7; K\ L-**7 x^;U7 5-^-trans-4-(D-7 7-;l/7 $ J) 
-L-7°n 'J y %-■< V?-)\>7 I h\ L-**7 x-^7 v-;l/-trans-4- 7* x ) ^ )\> 
7;y-L- 7°D 'J > 5--Y yy-^7 $ h\ L-**7 x-;l/7 7-^-trans-4-(L 
-^;I/^.^;U7 $ y H-7D 'J > H^-*7.; h\ L-**7xi*75iA 

5*7 $ /")-L-7°n 'J > 5-^f>^-^7; h\ L-**7i- 
yP7-7-;U-trans-4-(3-7$ /7°Dt 0 ^-^;U7 5 y)-L-7°PU > 5--f >V-)U7 
• K, L-*^7x-^7 5^^-trans-4-[(S)-3-7^ /-2- Kn^y/nft 
i;|/7;yH-7D'J> 5--f>^— ^7 5 h\ L-**7 x -;U7 7 -^-trans 
-4-[(R)-3-7 i J -2- -7)V*v7u \£it-)V7 I y]-L-7°n D > 5--f>^-^7 
$ h\ L-**7 x-;U7 7 — ;W-trans-4-(l-7 $ J */ 9 ozfa^^ij jlt'~JU7 i 
J )-L-7'n I) > 5— f >y~JbT $ K> L-#*7 x-;U7 7-^-trans-4-(2-7 $ 
y-2- y 5 L ;l/7°a t°^--7l/7 ^ yyi-^a 'J > 5-'f>^-;l'7; h\L-#*7* 
^;b7 7-;l/-trans-4-(-tJ i ;l'3 ->;U7 $ /)-L-7'd »J > 5— f >^-7U7 i h\ L 
-^^7 x-=.7l'77— ^-trans-4-(L— fe 'J ;U7 i y)-L-7°niJ> 5— T>^-7l/7 
i h\ L-**7 x-;U7 5-7l/-trans-4-(D-fe 'J ;U7 i /" )-L-7°d U > $-4 
—)IT I H\ L-*t7 x^;U7 7-;U-trans-4-(j8- 7;Wo77-;l'7; / 
L^o.y V 5-H yy-)V7l >\ L-** 7 x-;U7 7^7U-trahs^:4-(4-7 5 > 7* 
=f- 'J 7U7 i y )-L-7°a 'J > 7U7 $ K> L-**7 i-ll/7 7- 7l/-trans 

-4-[(SH-7;7-2- >W Kd*->7*f- U ;P7 i J ]-L-7°o U > 5— rv^-^T 
I fr\ L-^^7 x-7l'7 7--'l'-trans-4-(2-7 i ;if ;l/f t)-L-7o 'J > 5- 
h\ L-** 7x-7U7 7-;l/-trans-4- /'Jy^7;7-D- 7°o 'J 

> 5-^>y_;l/7; K> D-**7 x -^7 5- ;l/-trans-4- 7* "J ->7U7 ; 7-L 
- 7o >J > 5--1* >^-;U7 $ h\ L-**7x—>l/7 7— fl'-transHh V U ->7U7 
$ y-L- 7 P D y >3-+/ 'J7W7 $ h\ L-**7 x^.7U7 v -^-trans-4-[(S)-3- 
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*fc, ^(1 A2 ) ©-fk^fttt. «<JjttfSi55C-2»^«j*JwJ:oTJHitT»-Swi 
[ESS*- 2] 

i i 

R 1 ".£yR 3 R^-QA^ H 2 N, < .Q g X 0 J< 

^aSSSf 1 V 0CH 3' Rl/ ^»«» f-OCH 3 (1A2-13) 
(1A2-15) 3) 0 i . (1 f- ,4) ° ♦ 836605 

HO^ N X o J< TsO^ N X o J< N 3 ^ N X 0 J< N 3 /,.£vR 3 

(1A2-1) 0 o . . 0 2>R s »*XO ( U2 _ 4 ) 

UA2-2; (1A2-3) 

R, ""0 , ' R3 r1 "' ; Q^ R3 R V '-Qm' R3 HaN/^Q^-R 3 

W^SEift >-oh Jd *^ >-OCH 3 rU,d ** >-och 3 

■OA2-8) O (1A2-7) j ° (1A2_ 6 ) 0 (1A2-5) 

ft 2 '-NH 2 2)7yK<k "-0H R z 

(1A2-11) (1A2-10) 3) S7C©J£ (1A2-9) (1A2-12) 

2 ICTjcf , rPMOL-trans-N-tert- 7* h + Ko* 

•>7°.d y > • / ^^xxxMi^.j) ©#$&£ h if)Hfc ux® s (i A2 _ 2 ) £ 

7i? RbLTa A2 _ 3 ) *» 7i>mmmi h2 -z> «*£*i^±©#a&< 

tert- ^f-^ + vrt^tf-^S^I&iU R 3 <>: bTjf* U^fi&S* t>o*;M? 
>®?XI4^7-f h'i^t'^ffll^IiiaoT, ®&&R 3 #*A«**i*:'ffc-& ! 8l(l A2 
_ 4 ) *<»S»ft*o (1 A2 _ 4 ) ©TJ?K**»cLT»&ft*T5>R»(*(l A 2 

tt«!:*ffl^Til!ft«R 1 ^iSft*nfcfl;^(l A2 _ 6 ) ^it^rc^So fcl^T. (1 A2 
_ 6 ) ©xXr^*DD7K^«ltT^^n5(l A2 _ 7 ) <D R 2 tLT 
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So 

>->;H&»ft(l A2 _ 2 ) Rtf7i?KBNW*(l A2 _ 3 ) tSJES^Jc^-r^Jc 

CORj£^-2K^-r^rj5feXli*nic!fiCfc^fe^J:oTx tfiRlf. (2S.4S)- 
2-7 i / y f-^-4-(L-7 *-;l/75-^7 i y)-N-(3- 7i-;^ut» tfo'J 
(2S,4S)-2-7 5 / ^f/H-(L-7x-;l/7 7-^7; /)-N-(2. 2- ^7x- 
;l/x^/|/) t 0 a«J-7>\ (2S,4S)-2-'W Kn*->y f-;l/-4-(L-7 ii^77-*7 
$/)-N-(2,2- i?7*-/l/i^/U) tfD'J-7> N (2S»4S)-2-*A"«*-f ;U-4-(L- 
7 1 ^77i^7;/H-(U- ^7x-^xfW t°aiji?> s (2S.4S)-2- 
(1- bX^y/Mf^H-a- 7j-^7 7-il/7;y)-N-(2,2- ^7i-^if 
tfoiJi^'A (2S, 4S)-2-(L- 7i-;P77-;l'7;^f;l')-4-/ l J->^7i 
/ -N-(2, 2- y7i-;l/Xf;l/) tf n 'J >> > s (2S, 4S)-2-7 f7U-4-(L-7 * 
-;l/77-;l'7;y)-N-(3- 7 i -^7*Dt 4 *-W t°o>J-7>. (2S, 4S)-2-7 $ 
^f;M-(L-7i-^77-^7; y)-N-(3,3- •^7i-;l/7nh , *-W tfa 
U^>, (2S,4S)-2-7^ ^f;H-(L-7i-^77-^7; V )-N-(2- t7M 
AO tf u'J -7 (2S, 4S)-2-7? ; > f *-4-tt-.^« 7 x - ^7 7 ; 7)- 

N-(2- 'V* K d + ^-3- .7 x ^A^io fib) t°D :U -7 7 V (2S,4S)-2-7 -.'5 -7 **A> 
-4-(L-*t7s-;b77-^7; ;)-N-( 7x->7ot°;l/7 ; A/) ■ 

t°D ij 7 7. (2S,4S)-2-7 ; 7 y f ;H-(L-**7 x-^77-^7 $ y)-N-( 
K>'/7 7>-2- 2?A/sKxA0 t°a U '7 7> (2S.4S)-2-7 ^ y y fM-tt-t.^7 
i-W^-^^H-CO'/M f-77*-A>-2- t°a>j77. 
(2S,4S)-2-7 ^ y y fiM-(L-*t7xx;l/77-;l/7 ? y)-N-(6- y h*7-2 
- t7h^W t°al>'77, (2S,4S)-2-7; y y*A/-4-(L-**7xxA>7 7-A/ 
7$y)-N-(2- t7MM t"D'J^>> (2S.4S)-2-7i yy f;H-a-**7x 
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-)i,T?-J\<T I y)-N-(2- ±7 h 0 n-ij^>, (2S,4S)-2-7; 

d's + ItV h°^'J^>. 2-b°<U K>. t'Ui?>, 2- 

KD + ->t°U 2->^*^h tf'J f h7t f h 7 t K 

D-2H-t°7>-2- f-P>x;l/7/K> t? 

V y : J>^ N, N ' - h'jy^U>^7s t°'J^^>. h°^5^> N h°^7^y-2 
- t°^5^>-2,5- i**^ t'r^^ f-**^* >J > % 1, 

4-^* + -9">. l,4-v?**1>V l,4-f"^- + -9->, 1,4-9 + 7 1, 3, 5- h 'J 7 
y^^^lfSCi^-CSSo w©HttflS-fr*K*l>Ts S&gR 1 , R 2 . &tfR 3 
©#* U*«MM©0J*5£(1 B1 ) ^t»S(l B20 )i:^t«j|5CiLT, *fc(l B1 ) 

R 2 

Ibi 1b2 *B3 ^B4 1b5 1b6 



R J 


R* 


^R 1 


R a 


r V s y r3 

kA R 2 




1 B 7 


1b8 




^BIO 


^Bll 


^B12 


O 




Rl'V 
R» 


r- n Y^o 

R 2 




R1' M ~V 



R» R» 

1b13 1b14 ' ^BIS 1b16 1b17 

R'V R'V^O 
R* R 2 

1b19 ^B20 
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[KJ65£- 3] 




(181-1) (1B1-2) (181-3) (1B1-4) 




NO, — 1 « 

(1B2-1) (1B*-1) (1B2-1) (1B2-1) (1B2-1) 



(2,2- ^7x-^xfJl/)-3-^'J-»7;y-5-(L-7x-il/77-;P7;;) ^> 
XT $ H\ 3,5- tfxCL- 7iiA75-A7 $ / )-N-(2, 2- ^7i-;l/xf^) 
^>X7i Ks 3-7 ^ y -5-CL-7 x-;U77-;PT ^ J )-N-(2, 2- i?7x-;Vx 
OX7 5 K> N-(2,2- ■77 I xjbxf^)-3-(3- T Uzfu^lr-frTi 
y)-5-(L- 7x-;P77-;b7;/) <>X7 = Ks N-(3- 7i-;l/7°ut';l/)- 
3-^ 'J ->^7 ; y-5-(L-7 xx;l/7 7-;l/7 ; / ) OX7.S Ks 3,5-t*X(L- 
7x-;l/7 7-;b7;y),-N-(3- ^i-^T'nfW OXTi b\ 3-7 -5 
-(L-7x-;l'77x;l/7;;)-N-(3- 7x-;l'/Db 1 ;b) <>X7; Ks N-(3- 
7i-;^a t°;l/)-3-(3- 7; ;7°Dk>-;l/7; y)-5-(L- 7x-;b77-;l/7 
;y) ^>X7 5 Ks N-(3- 7 x-^T'p \t)V)-%-W ->^7 i /-5-(L-**7x 
- ji|/7 7x;l/7 ; /) ^ ^ X7 i Ks 3, S-t"^ Ct- * * 7 i'S /U7 f 4^ 7 ./ ) 
-N-(3- 7 x-;l/7o tf;l/) OX7S Ks 3-7 5 J -5-(L-**7 x— ^7 5'i>V 
7i7)-N-(3- 7x-;1'7"dW OX7; Ks N-(3- 7 x ^;U7°d t°;l/)-3- 
(3- 7;;7°Pft-;l'7;yH-a- *t7x-^77-;l/7;7) <>X7~ 
Ks N-(2,2- ^7x-^xf;l/H-/iJ ->;U7$ ;-2-(L-7x-^77-^7; J) 
OXTi Ks N-(3- 7xx;b7*Pt»-3-^ l J ->^7 • ;-HD-*t7xx;l/ 
77x;i/7;y) OX7 5 Ks N-(3- 7 x -;U7°n h°;l/)-3-((S)-2- Ko* 
•>-3- 7<y/nt'tx;l/7;/)-5-(D- 7 x -;l/7 7-^7 > y ) OX7 
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$ K> 3,5-t'x(D- *t7i-^77-;l'7;;H-(2- 7-/i^-» Ky-V 
2,4-h"X(L- 7i^7 7-^7;;)+(2,2- ^i-^xfjb) KyXT 
l h\ (S)-l-(L- **7*-;l>75-;l0-4-(2- i-yf-A>jt f-^)-2-(3- 7;// 
nt?;U) fcf^i^ (S)-l-(L- **7i-^77-;l/H-(3- 7i-;i/7 5 ot» 
-2-(3- 7l/-fu\£)V) ¥<7-J> s (S)-l-(L- *«7*i*77iA)-4-^> 
v?>l/-2-(3-T $ 7 7°n t°;l/) t°^7^>> (S)-l-^ ; B7*-;VT5--'L'-4-(2-7 v 7 

h-f;P)-2-(3- 7-y7DfM bM5v»>> (S)-l-**7x-;i/77-;N-((2 
- t7f;l/) ^f-^7 ~ y *;I/*-^)-2-(3- 7;/7°nh» 1**5 5>> % (S) 
•/;H-(!)-* : E7 I -;P77-^H-7i*f^tX7^>^ (S)-4-(3- 

7 s y t°o fc?*^;i/)-i-(D- **i7 x^.*75-w-2-7 x^f/i-^7 y >a 

«AT«*n*9l««fl>*«7Jl8|-C*«-i:*Cttx i/tn^ffy^ ->^a^ 
■f^jy, **WJi», 777°D5y^A, 2-* >s ^4- 

fl/^7-f h\ 'vf-frt Kd-1,3- i?7-et°>, 's+i^t Ko-1,3- 5*7 
-t?t°>-2- **fcT*7$>> % 1.4-^74f t">-2- 1,4-^7-tf tf>-5, 

7- i?*^ 1.3,5-h U 7if d^7^ 1, 3, 5- h 'J 7f > * a ^7* * >-2, 
4- ^><£itfl^:<!:i<-C^o g&SR 1 . R 2 . WR 3 ®# £ L^fi: 

V oV> 0 h,cV. v N r^o R „V 

R l R 2 j R' O R* R * 

lei ^C3 lc4 lc5 

R, -N~V R ' 

• Mo 
R» 

I#d«l«fl:^ii:ltli^ 1.4 -tfxa- *t7i-;i/77-;W-6-( /Di^i/ 

7$y) ^+1^t Ko-lH-l,4-^7^t°>, l-((S)-2- 7U-4- 7x-^7f^) 
-3-(3- 7;;/Dtf;l/)-5-(2- ^7*;M f-;10-1.3.5-h 'J7iFv? a^T'^^ 
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-2,4- 5Ct*<T§S 0 

A 1 ^Q 1 ^A^-CCR 11 ) (Q 12 ^ 1 ^Yb-Q^-NCR 12 ) (R 13 ) 
-A 11 -Q 11 -A 12 - 

©*at»fl— a 11 -q 11 -a 12 -o-au^tt N -a-r^j:^. 

$gj£Q 13 ©**lcasaBRSHP£. «itQ 12 -X 11 fcSY 1 ©St £ 

Jtii-A 11 -Q 11 -A 12 -C -Q 13 iItmittl^b8 0|5iA< 

02:U<> Ztzmm-\ U -Q 11 -A 12 -C -Q 12 -X 11 -ttB*KKfftt£LT 

«&£RWj£#.fc:*t° 
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o 




OH 



-A 21 -X 21 -Q 21 -N(R 21 )(R 22 ) 

ti^nsi^it*^ mm 21 ©**Ka*B«£fc«fc**w+*ct* 
*<e*>^ m& : -a 21 -x 21 -q 21 - ©T-fBfl-i*, ^Mfi^Tifeotfeiiv -rxf 

t>*>, fflt : -A 21 -X 21 -Q 21 - tt, Mi tT> &£©*§£ (&*8TttO) ~Qfa%> 
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_ x 31_q31_ y 2 

-x^.-q 31 - «S3±k fMR 3 £*i«£ £ s A Tfi $ h 
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JUGQ 
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XjCo 

H 
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JUCO 
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JUJO 

NH, 




» 




> 


if,' 


» 


9 




t 


> 








t 


> 


--PC) . 

1 


» 





±ta © - «! #3 a w. m ik vmmm k n * $ n fc mfe m * o if ^ « $ m * # m -r s 

^ (i) ira^$n**iswo^'»*^rn*>»JS-rs-t*<T#«cii*2S 
-a (i) t ^ * *x * sate©^* {±,1. ii^. ii 2 mw&p^fcmzMt: *> % 

fflKti ©<£t ©Uttttte'&flK £tfHtt#to&«©ffiK© 3 
4*fr*>*4o »#in*©0l£OTW\ igg&ig, S8l&£. 
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v^T>->T>A^ ^;l/->-> AJg^CDT^^ 'J±®^Ji^ 7>^->>Ai& N £ /c 

7; ^ ^ ? >i£H£^:fSC S 0 

^8t^SIXtet£©^!8t©j£ (I) <ZMb<&^(is 7Kfn^X(i^!»?P^Ii 

x * y - jWi £ Z z t #T £ 5 o 
ti fc . _hf B K I&bjj L I * S ffi © ftff 4> *H flj? © fgffl K * ti 5 c t £ 

it^<DiMiT*5o i^«*i#^©ai&icitiifB-rat)tfTii^^*<. $ 

A^ffi^jf, ^A^£t£$M s *}7>ff^ : ij y|Si4fi; : y 7 V 

liS^f Kjgfcrr*4„ ±Efn;»^©ft!k 5t7 ^ ;Px^^KM©^ffl 
t/c>*^Bfl©E^©iiffl^i/j:^^4tii5^©^im%#»cps^$nf> 
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itlIi^ »c«k 5 finest LT«tifcte*S»**<J3!#-c# 

*»« K «fc »> «tt 3 ft * E3§© Wa&Jjfca il/ttt % . ±fifls£ttX * © 

n k wp* $ n s ^ & k * ft * ©*?&&& v&.m¥tto Kfr&sfts^ft&cg 

tt^LKiiMtJWJW, fe^JWs »«#J. fa*. #RJW, £*!U & 

n&u&*Km-tzsmt\sT\u m*.\u &mu &mm. ira^u & 

&Wimk j&KftU jft53W. «c»»J> *y-A*l> Xtl&tt#JW£W£::£a< 

#ssi»©B*©i8!4*tt#K:iR3£3ft^ j&*jttt¥tt©iw^ $sifeffi©i§tE 

ft a «:B»©!9:4ia«[& vtss^jtBiHi k*& t Tarmacs # OT^MgiRir 
fti*«u\, • 
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mmm 

ftsnr^tt^T i i jmx&z> 0 

mmm^^xmm^xh^^moMmmyotis*)xhz ;thf -.tvyt 

K p 7 7 7 ; DMF : N, N--7 / ^;l/*;UA7 i K ; HOBt : l-'W F'o + vO'/h'J 
7 V-rt> ; TSCD- HC1 : 1-xf ;H-(3-v^^f ;P7 ; 7 7n t 0 ^) = K 

(**tt**#5?-f ^ K) ; v/v : l 1H-NMR : 7°o h >}£&m# 

n| ; CDClg : n d*rt/A ; CDgOD : * / - )V ; DgO : StK ; DMSO-dg :S 
•7;* ^;U;ui/**7 K ; s :->>^l/yF (singlet ) ; d : Vv'Vy V (doublet 

) ; dd : ^7*^7l/» h (double doublet) ; t : MJ 7* U -y h (triplet ) ; 
q : *Jl/f? h (quartet ) ; m : 7M7 , l/y h (multiplet ) ; br : 7*o- K 

(broad ) ; J 7$-"£ffc (coupling constant ) ; Hz : ^;l/7 (Herz) ; 

FAB-MS : AM^flrSMd-ff. 

[SIWJ1] 7x-Jl/77-^-cis-4- 7i;7*D'J> 2-^-7f;l/7; K 

(A) N-tert- 7* h*77Wl/#-;l/7 x^;l/7 7-/U-trans-4- >W Kd + >7°d'J 
>2-^"7^;U7 S K 

trans-4-^ Ko*v'7 ? n iJ 7 %-*7 f : )X>7 I : K(240mg^0. 936nunol) v N-tert 
- f h + ->^;l/*->»U7i-;l'7 5->(248ing.0. 936iiimol) + ^ XlOml) 

fc&TV'f VfvJ )\sx.?)l>7 i 7(0.36ml). N, N-t X-(2-**7 
-3- + -7-^) *X7^ yWttvV K(263mg) Ztto*.* ^fiKT3. 5 ^ 

100 :U v/v) TifitSU ife7t^7rXclt (500mg . **#fc„ 
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^ H-NMR (CDC1 g-CDgOD, 1 : 1, v/v) <5 : 1. 40(9H, s). 2. 28(2H, ■>, 2. 89(1H, dd, J=13. 7, 7. 
8Hz). 3. 10(1H, dd, J=13. 7, 6. 4Hz), 3. 52(1H, dd, J=10. 7, 4. 4Hz), 3. 78C1H, d, J=10. 7Hz). 
4. 62C1H. m), 4. 78(1H, t, J=7. 8Hz), 7. 20(6H, m), 7. 42(2H, m), 7. 57(1H, m), 7. 80 (2H, m), 
8. 25(lH.d, J=2. 0Hz). 
FAB-MS ;m/z: 504 (MH + ). 



(B) N-tert- 7* A/7 x-;l/7 7-A/-trans-4-(p- Y )\>3-y Xfr*— 

(A) 7?#£>ft*:N-tert- 7* h + ->;>7 A^C— A/7 x.=.A/7 5-A/-trans-4- >W K 
D + y/-DiJ > 2-t7f;l/7; K (310mg , 0. 616mmol ) %i&4k/ f- P > (4ml 

) t°'J y> (4ml ) . mtp- h;i/x>x;u^-;u (123mg ) ZMz., 

5 KfH3»1/^ 0 t£<fcp-hA/i>7;A/*r.;u (60mg) fcj&JnU 1 6«H 

£t>K4-( vM^A/7 5 >0 tf'Jv?> (75mg) , &4bp- h A-x >XA/ 
*x,u (120mg ) £][JD>U 3 mrmWLtZo Sltl^Wxf^-l $£i£©7ki§ 

74- (?ddWA) TffSSiU jffife7^7 7 xtUTiiMi (313mg . 
77K ) £#fc 0 

^ H-NMR (CDC1 g-CDgOD) : □ - * v-©fc»j»*fT*-f o 

(C) N-tert- 7* h*v/ ^7l/^.i.;i/7 : xi*7|^Nis^- T-i? K7°0 U *2-*7 
f-A/7 ; F 

(B) V&btltz N-tert- 7* b*-># A/#x;U7 x ^-^-trans-4-(p- hA/ 
x>x;l/*x 7°n'J> 2-7-7W; K (150mg , 0. 228mmol ) £DMF 

(5ml ) -7k (0.5ml ) KgJBU 7 'Ml* h "J -7 A (22mg) £iDX.> 80^7? 7 

«aiE*«flEe*L. m&T*ji7TxtLT&m<t&® (i25mg . sestt) 
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* H-NMR (CDC1 g-CDgOD) : D - ? ■? -C*:a68?#rT# "To - 

(D) N-tert- 7* h * i/Jj)\/X-)V7 x ^;l/7 5-^-cis-4- 7; / 7°d 'J >2-^"7 
^/U7 $ K 

(C) T#t> ft /c N-tert- 7* h + i^/Utf-^ x-=.;l/75-/l/-cis-4- T : J K7° 
dH> 2-^7^7$ K (120mg ) */5> J-)\> (10ml) CJgflfU 10X >*7 5> 

oi*mm (60mg) tin*, 7K^#fflmr (i . £fl?4 mmmnbtz 0 mm 

95:5. v/v ) U M^T^J^y r xHtSI^i 

(93mg) £#fc 0 

(E) 7 i-;UT7-;l/-cis-4- 7 ; / 7°o D >2-^7^;U7 $ K 

(D) T'#t> ft /c N-tert- 7' v£;l/*.=.,l,7 x~;P7 7-^-cis-4- T \ J ~f 
d«J> 2-*7f-;b7^ K (93mg) *4 S>***> (3ml ) £j(JD 
x.. MHT30^H«i*Lfc„ »«**EES*LfcSK »***y-i*frs>m&tL 
»U 6fe«*HT«M^!l (88mg.823Q ^MtSt LT#/: 0 
^H-NMR(CDClg-CDgOD, 1:1, v/v) 6 : 2. 21 (1H, d, J=14. 7Hz), 2. 68C1H. m), 3. 35C3H. m). 
4. 00C1H. m), 4. 15C1H. dd. J=ll. 7, 5. 8Hz). 4. 38(1H, at. J=7. 5Hz), 4. 90(1H, m), 7. 27(2H, 
m), 7. 33(3H. m), 7. 48(2H, m), 7. 63C1H, ra), 7. 85(3H. m), 8. 29C1H, s). 
FAB-MS;m/z:403(MH + ). 

7 x^.;P7 7->>U-trans-4- 7 i / 7*n U >2-t7f ^7 ; K 

(A) N-tert- 7* U-i/ftJltf-fr? x>;U77-^-cis-4- Ko*->7°n>J > 
2-^-7f-;U7 J K 

SlEttMPJ 1 (A) t> ft t: N-tert- 7* h * > * ;U # - )V 7 x - )V 7 5 - ;U- trans-4 
- >n-T KD + ->7°n 'J > 2-*7*-;l>7 $ K (150mg ) £THF Oral ) fc^JS¥U 
h'J7xiW^7 4 y (94mg) , (0.012ml ) £inx.rt:^ v?x^;|/7 
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I/- h (0.056ml ) *7jc^TJP^, MKT20B$HI«#L;fco hU 
7x-WX7^ > (94rag) , £®? (0.012ml ) „ yxf*77y*^/#*i/l/- 
h (0.056ml ) £iiJnU *&JC6«FiaJ!8^Lfco *j»*«£Ea*Lyi:^ 

7^77^ - (?dd*W-^;-;K 98:2. v/v ) TffifSIU IfftTt* 
7 7 X (150mg , 94. 9X ) -©9^ (I35mg > 0. 254mmol ) J-fr 

(5ml ) C^iLs th>J^A> h*1r^ K (4mg ) **fcTill;U HlfiKTSO 

o-mmwuzo mm (o.imi ) u im^stxf 

';WWd7^77< - (^**>-ft»xf-;K 2:3 „ v/v) TflfiRU 
*fi*tt»tbTaft^l (H5mg „ 89. 9X ) *»fc 0 
1 H-NMR(CDC1 3 -CD 3 0D) ; a - * v - ©fca6ft?#rT§ 1% 

(B) N-tert- 7* h * ->7> frtf-fry x -)\>T v x;u- C is-4-(p- h /l/x y x/i/*-rt/ 
t*i/) 7"n'J> 2-t7f;l/7; F 

(A) Tff^tlfc N-tert- 7' h * •> # ;l/^;i/7 x-/UT5— ^U-cis-4- 'W Kn 
>->7°o>J> 2-t7W; K (80mg) ^^L/f-U> (3ml ) KgJHU 4- 

( -^f;l/7;7) tf'jyv (70mg) , ifrffcip- h^x>x;l/*x;U (89mg) £iJP;i, 
4 £fla>-h*x>x (90mg) *itJDU S^CIBWWI 1 

Ufe„ ^^^7K^.^^@EL;:v: WMI^^MtK^^- 

*U «67t;l/7T^iLTiflft^* (105mg , *&fc 0 

(C) N-tert- 7* h^'>77;U^x;l/7 xx;i/7 7-;l/-trans-4- 7v?K7°oy>2- 
t7f;l/7 $ K 

(B) T#&*l7t N-tert- 7* h * •>77>'l/^'-;U7 x— ^7 5 x;U- c is-4-(p- h ^x 
>*;M;.=.;M-*'» 7d'J >2-^-7^^T= K (105mg ) £DMF (4ml ) -tK (0. 
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5ml ) IC»j*U T h >) V 2* (I7mg) £1®*-. 80*C^5 tiffflMWLtz* 

«*^*-*>-ft«x*-;i> (1:1 . v/v ) -tkk^eu w«Ji**Tj5fc^ mm 

'J*y;H1^7K^7^- (^**>-B*xf-^ 2:1 N v/v ) Tfif»U 
|fe7t*7 7X«!:UiH^i (65mg. -81. 3X ) *^fc 0 

(D) 7 x-/l/7 5-;l/-trans-4- 7 ; y 7°d ij >2-t7f ;H ; F 

(C) Tl#t>ft*:N-tert- 7' h + ->#/l/tfx;U7 xx;U7 5-Jl'-trans-4- 7 'J K 
7°o y > 2- ^-7f-^7 5 K (65mg) ZttJ-fr (3ml ) KigjRU 10X /<5S>. 
^m^ { -r*2tt^ *fR£ffl«T (1 ^EE) 5 ra«l$Lfco 
il*Lfctk *I*«*U &8Md£i>***> (6ml ) &tfzli&i& (1ml ) £](JD;i> 

/U *raj£*iMiU $£4£L* 0 **** >-7K*&aM&lfc«kU 
&Ht&& (55mg. 95X ) l/T#fc 0 

* H-NMR (CDC1 g-CDgOD, 1:1, v/v) 5 :2. 50(2H, m). 3. 20(3H, m), 3. 97(2H, in), 4. 48(1H, 
t. J=7. 3Hz), 4. 99C1H, in). 7. 30(5H, m), 7. 45(2H, m), 7. 82(3H, m), 8- 27C1H. s). 
FAB-MS ;m/z: 403 (MH + ). 

[Hife#J3] **7 x-;U77-/U-cis-4- 7;y7°D'J>2-t7f;H; K 
N-tert- 7* h*->*Wc**«7 x-^7 7-><ttrans-4-^'f Ko*>7'o 

y > 2-f 7f;b7 ^ Kfr ; 8*Jt#i t ^©^.i£ j- i: tttiti 
^H-NMR(CDClg-CDgOD, 1 : 1, v/v) <5 :2. 18C2H. m). 2. 26(1H, m), 2. 78C3H, m), 3. 88C1H, 
m), 4. 12C1H, m), 4. 23C1H, dd. Ml. 5, 5. 8Hz), 4. 3K1H. t, J=6. 2Hz), 4. 92(1H, dd, J =9. 
2, 3. 3Hz), 7. 27(5H, ■), 7. 45(2H, m), 7. 40(1H, m), 7. 80(3H, m), 8. 26(1H, d, J=l. 7Hz). 
FAB-MS ;m/z: 417 (MH + ). 

**7xx;U7 7-=.;l,-trans-4- 7;/7"n'J >2-i-y T^T i K 
N-tert- 7* h^-i'^^^*— ;l/**7 x-7l/77 — > <h trans-4-^ -f Kn*i>7o 
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<J y 2-i-y=f-)VTl Yfrt>Wm\ tWW8t<£>'ft1fcK& 9 N-tert- 7*h + ->*^t* 
z;l/**7 i r.;UT7--'l/-trans-4- 'W Kn*->7°a>J >2-^-7^;U7i K*£ 
fiKU/Co &t^T-. ^WJ2 t^O^&K^OZligmigt LT#/c„ 
^ H-NMR (CDC1 g-CDgOD, 1:1, v/v) 5 :2. 20(2H, ni), 2. 53(2H, m), 2. 82C2H, m), 3. 97(2H, , 
m), 4. 17C1H. m), 4. 36C1H. t, J=6. 1Hz), 4. 98C1H, dd, J=8. 0, 6. 5Hz), 7. 22(1H, m), 7. 31 
(4H, in), 7. 42(2H, m), 7. 58(1H, dd, J=8. 8, 2. 0Hz), 7. 79C3H, m), 8. 22(1H, m). 
FAB-MS;m/z:417(MH + ). 

[mnm5i * * 7 * - ^7 7 - ;kis-4-( 7 u •> ^7 j / ) >j > 2-^-7 

?-/U7 i K 

(A) N-tert- 7" h*->#>>i'tf-/i'* ; e7 x-;i/7 7-;i/-cis-4-(/V ->vut ^ /) 
7° a 'J > 2- ^7^;UT i K 

M0J3 (D&l&^mtt., N-tert- 7* h *->7J/l/tf-/l/**7 * 5 -^-cis 

-4- 7; 7 7° a »J > 2-^7 7^7 i K (55mg, 0. 106mmol ) &t>'N-tert- 7* h^- 
S/ft;!/*^./^* 'J i/> (20mg. O.lHmmol ) £DMF (1.5ml ) IC*gi?U HOBt (14mg 

) N h iJxW; > (0.03ml) > StfWSCD' HC1 (25mg) ZfrtisTlMz., M 

4 - (^ B*;bA-^y-JK 97:3s v/v ) U m&T*)l7 7 X£b 

xmmit^ (59mgs 83* ) *»fc„ 

(B) t^7 i ^^7 7 -;Kis-4-( / 'J ■> ^7 ; / ) 7°n 'J > 2-7^77^1/7. K 
(A) ft N-tert- 7 h 4- •> ft frX-)]/** 7 x -;l/7 7-^-cis-4-(^ U 

•>;U7 . y) 7°n y > 2-^77^1/7 . K (59mg) i:^+t> (3ml ) 
(0.75ml) *ft|;U g£lCT3 «f«t*«E9*Lfc^ 
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»u &&n*t L-t&m&to (song, nmrn) £-mm&t lt#^ 0 ^-nmr 

(CDC1 3 -CD 3 0D, 1 : 1, v/v) 5 :2. 05C1H. m), 2. 20(2H, m), 2. 74(1H, m). 2. 81 (2H, in), 3. 52 
(1H, m). 3. 63(2H. s). 4. 08C1H, dd, J=10. 0. 6. 8Hz), 4. 27C1H, t, J=5. 2Hz), 4. 58C1H, m), 
4. 76C1H, t, J=7. 8Hz), 7. 30(5H, ra), 7. 43C2H, in), 7. 58C1H, m), 7. 78(3H, m), 8. 24C1H, d, 
J=1.8Hz). 

FAB-MS;m/z:474(MH + ). 

**7 x-;l/7 7-^-cis-4-(7 5-;l/T i /) ~7v 'J > 2-^7 

«fi»J5 <ill1§©:£}*K<k?K N-tert- 7 \- ij )\sX-)l**7 * ^.jiy v - 
;U-cis-4- 7;/7D"J> 2-^7^;U7 $ K&tfN-tert- 7* l> * )VX — )VT 

^ H-NMR (CDC1 g-CDgOD, 1 : 1, v/v) 5 : 1. 47(3H, d, J=7. 1Hz), 2. 06C1H. m), 2. 20(2H. m). 
2. 75(1H, m), 2. 83(2H, m), 3. 45C1H, dd, J=10. 2, 7. 0Hz), 4. O0C1H, dd, J=10. 2, 3. 7Hz), 
4. 3K1H, t, J=5. 8Hz), 4. 57(1H, ra). 4. 77(1H, ra), 7. 22(1H, m), 7. 3K4H, m), 7. 4K1H. ra), 
7. 45(1H, m), 7. 60C1H, dd, J=8. 8. 2. 2Hz), 7. 80(3H, in), 8. 24C1H. d, J=2. 0Hz). 
FAB-MS;m/z:489(MH + ). 

C^Ii0lJ7] ^^7 x. — )VT 7 — ^-trans~4-(7* 'J '>^7 ; / ) 7° d 'J > 2- 
^7^;U7 ^ K 

H^J5 <b J: 0 > ^iS0>J4 T#S>*l/cN-tert- 7 b * ^'jW?.** 

**7 x-;l/77-;U-trans-4- 75/ 7"a "J > 2-^-7^;l/7$ K&tfN-tert 

^-NMRCCDClg-CDgOD, 1:1. v/v) 5 :2. 19(2H, m), 2. 33C1H, m), 2. 46C1H, m), 2. 82C2H. 
t, J=8. 0Hz), 3. 75(2H, s), 3. 70-3. 90(2H, m), 4. 34C1H. brs), 4. 62C1H, brs), 7. 20-7. 30 
(5H, m), 7. 40(2H, m). 7. 58(1H, d, J=8. 6Hz), 7. 72C1H, d. J=8. 0Hz), 7. 78(2H, m). 8. 21 (1H, 
brs). 

FAB-MS;m/z:474(MH + ). 
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[Sfe8fiffl8] **7x-;U7 5-^-trans-4-(7 5-^T S y) 7°a 'J > 2- 
+ 71-)V7 I K 

HiffiW il^Dlfr&Kcfc Dn N-tert- / h + y*;l/t'-Wt7i-^77^ 
;l/-trans-4- 7 ; / 7*o 'J > 2-*-7f->l/7 ; K&tfN-tert- 7 h *->#;l"K— ;U 

^-NMRCCDClg-CDgOD. 1:1. v/v) 6 :1. 57C3H. d. J=7. 0Hz), 2. 22(2H,m), 2. 37(lH,m). 
2. 48C1H, m). 2. 87(2H, t, J=8. 2Hz). 3. 85(2H. in). 4. 15C1H. m). 4. 38C1H. t. J=5. 6Hz). 4. 
62(1H, brs). 7. 25C1H. m). 7. 34(4H, m). 7. 43(2H. m). 7. 62(1H. dd. J=8. 8. 1. 9Hz). 7. 77 
(1H. d, J=8. 0Hz). 7. 82(2H. m). 8. 24(1H. brs). 
FAB-MS ;m/z: 488 (MH + ). 

[«0>J9] 7 i-;l/77-^-trans-4- 7 i 7 7°o ij > 5— ( yf-frT 

I K 

(A) N-tert- 7' h + v^^^-^-trans-4- >W Fo + ^7°o <J > 5—f >^-;U 
7; K 

N-tert- 7* h*v-*;UjJCr. ;l/-trans-4- >W Ka + ->7oy" > (4. 89g 21. lmmol 
.). &E/5-7 i y A ^ (3.0g. 22.5mmol) (200ml ) tcjgff 

U HOBt (2.9g) . h l>x^;U7 S > (3ml ) s StfWSCD- HC1 (4. 6g) **ftT 

toil.. £mzx4tif®MWLtz<, mm^mm^b^, mmzmM*-i->\>- 

*/-;K 95:5. v/v ) TfittiU ife7*;P7 7 Xi LTlM^i (7. 06g s 
97%) 

1 H-NMR(CDClg-CD 3 OD. 1 : 1. v/v) 6 : 1. 38. 1. 47(total 9H, each s). 2. 08(3H, m), 2. 27 
(1H. m). 2. 87 (4H. m). 3. 50(1H. m). 3. 62(1H. dd, J=ll. 4. 4. 0Hz). 4. 43(2H, m), 7. 14(1H. 
m),7. 26(1H. m),7. 46(1H, brs). 
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(B) N-tert- 7* h + "> fjjUM— ;l/-cis-4-(p- b ;l/x ;U:fr*-» 7°d D > 

(A) T#t>n/cN-tert- 7* h * -> # ^-/P-trans^- >W Ko*->7°o'J>5 
-OW; K (3. Og. 8.66mmol) £THF (50ml) *K#T\ MJ 7 
!-WX7^ y (2.73g . 1.2 ^A^fi) ^ ^ (0.4ml . 1.2 */l^S) . i? 
xf^77^*;^^->l/-F (1.64mK 1.2 t/U^*) £JIS#djn;i> CSiB 
C^Loo, 7 mmMWlsfco h'J7i-MX7^> CI. lg) , £Wl (0.166ml 

) % 5>xW/y**«K+->l'- h (0.683ml ) £iI2)DU M^Hiaj* Lfctts 

ls>~mt* f-U>-THr h 95:5^ v/v ) TflHR U ttfer&tt^l (4. 37g ) * 
#fc 0 Ctt£THF (50ml) KigPU ft&Tl ajfcMMk^ h U .«> ^7K«« (20ml) 
*«Tl/fc£U NiBCT30#ISIi*#Ofco Rie«*IWJtf-^-*l=»Ets £tt 

9*U fcfefthtttt (3.80g ) £#/c 0 £$>K, *ls> (50ml ) c 

giL, 7j<&T4-( t°U^> (3.0g) . tfrfbp- h do: 

A/ (3.3g) *Jni. ^^CT24B#P^jl^b/c 0 ig&£ME®*U mWVdZ&Wlx- 

Tt^77 7ttTliM (3.87g s 87X ) £#/c 0 
-H-NMR(eDGlg-GDgdp, l : l, v/v) <5:1. 40(9H, m), 2. 09(2H, m), 2. 21 (IB, m), 2. 40(3H; 
s),2. 88(4H. m),3. 69(2H. m), 4. 32(lH, m),5. 16C1H. brs). 7. 15(2H, m), 7. 30C2H. d. J= 
7. 3Hz). 7. 36C1H, s), 7. 72(2H, d, J=8. 3Hz). 

(C) N-tert- 7" h + Wt^i-W?- ;U-cis-4-(p- |wl/x>x/l/* 
—toUr^-i/) 7*0 U > H>^-*7; K 

(B) T?#«a>tiytN-tert- 7' h /U*'-;i,-cis-4-(p- h ;l/x > */l/ *•=./!/:* 4- 
» 7°n 'J > 5— f >y-/U7 2 K (l. 85g , 3. 70mmol) %m<t/ U > (20ml) 
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K&JKU *»TF'J7^D»i (10ml) SflCT3.5 ^»^U/c 0 

U> (50ml) Kigfif^. N-tert- 7* h * •> £ ;UsK — 7 * ^-^7 7 - > (1. 
0g) > HOBt (500mg ) „ h «Jxf-;UT5 > (1.54ml) £iDX-> 7.K&TWSCD- HC1 
(780mg ) ZMz-Ko Mct24B*Hi»Hk *J«*«E9*L. !&®&£ftS&x 
ia3ett****c^EbN WWf*ft»ia«**^ h ') 7A7KM, IS 

A-7-feh>, 9:Kv/v ) TfffifSU iffeT^;U7 7 *t LT&mit&fa (2. 09g 
.85X) £#/c e 

1 H-NMR(CDClg-CD 3 OD,l:l.v/v) 5 : a - 9 v -©fca&gMfrT^ 

(D) 7 x-;l/T7-;U-trans-4- 7 ; 7 /p 'J >5-f >f-^7 ; K 

(C) T|#t> ft /c N-tert- 7 h +■ > #;l/#^./l/* ^ 7 x — )VT 5 x;U-cis-4-(p- 
h;i,x>x;i/*.=.;M-*->) 7°n'j> 5-f >^-^7 $ Kfr&^Jfcflll iffiflfc© 

^H-NMR(CDClg-CDgOD, 1 : 1, v/v) 5 :2. 05C2H, m), 2. 18(2H. m), 2. 48(2H, a), 2. 82C6H. 
m), 3. 87(1H, dd, J=ll. 4, 4. 2Hz), 3. 98(1H, dd, J=ll. 4, 6. 2Hz), 4. 23C1H, m), 4. 35C1H. 
t. J=5. 5Hz),7.10-7- 50C8H, m). 
FAB-MS ;m/z: 407 (MH + ). 

" KSifcflJlO] *«7x-^75i*-cis-4-75y7oU> 5-f >^-^7 $ 
K 

(A) N-tert- 7* h*>#;l/#x;l/-trans-4-(p- h;l'X>x;l/*:uU;t*'» 7°d U 
> 5-^ >^x;i/y ^ K 
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^M#J9(A)T#bft/cN-tert- 7 v*//l/*-/l/-trans-4- Ko*->7d 
<J > 5-^>y-*7; K (2.0g.5.77nimol ) ttWct + Xsy (50ml) KigJHU 
tK^T4-( SM*->I>7 5>) t?'Jv>> (1.41g) WW($- hJi^y^Ji^-Jl (1. 
65g ) £fltI;U ^sS^T23Bf^Wt/c 0 jg-ffcp- h/i/x>x;i/*r.,u (825mg ) s 

4- ( *J**frTl J) WJ> C705mg ) £iIiQ U 8 mmMWlfz 0 &$£$E 

fg$:«JM&U m.7**7 rXHTlM^i (2.87g .99. 3%. ) 

^-NMRCCDClg-CDgOD, 1 : 1, v/v) <5 : n ■? -Otz&Mtir'e&i'o 

(B) **7 x-;i/T5->»U-cis-4- 7;^D'J>5-'f>^-;l'7; K 
(A) T^^n/cN-tert- 7* h + >*;U^-^-trans-4-(p- h >x;U^^;b^- 
7dU> 5-^ >^-^7 ; K&tfN-tert- 7 h * > #/Utf ^/l/**r 7 x - 

^-NMRCDgO) 6 A. 93C2H, in), 2. 12C3H, m), 2. 65(2H, m), 2. 75C5H, m), 3. 97C1H, m), 4. 
04C1H, m). 4. 27C1H, t, J=5. 9Hz), 4. 67(2H, m). 7. 0-7. 30(8H, m). 
FAB-MS ;m/z: 407 (MH + ). 

[*J|#II11]' **7 x-^7 5i>l/-trans-4-(^ ') i'*?; /) 7o 'J > 

5- <C>^^^7 i f 

^il£0lJ9 ©-^fiS'+'K^ N-tert- 7* h + i/^;l/^^;i/-trans-4- 7 1 J 7a 'J >' 
5-^r>^-;U7^ K&tfN-tert- 7* h * 'J > yfrt>%W$& 

l H-NMR(D 2 0) 6 : 1. 93C2H. id), 2. 14C2H. m), 2. 25C1H, m), 2. 35(1H, ■), 2. 75(6H, m), 3. 
50C1H. m), 3. 72(3H, n), 4. 27C1H, m). 4. 49C1H. m), 4. 65C1H, t, J=7. 3Hz), 7. 24(8H, m). 

MS0IJ12] D-^ ; e7x-;U75-;l'-trans-4-(r , J v/1/7 ^ y) 7n 'J > 5 
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^ffiW(B)T#£tlfcN-tert- 7' h * •> *^jK-^-cis-4-(p- h Am. > 

7° n 'J > H>^-A'7i K&tfD-tert- 7' h *->*7 A/tf-A/**7 
x^^T7->^b^«g«IJ9 <h|^i©;fri&£ffl^TD-N-tert- 7* h * j^U 
^-,^7 x-;PT5-^-trans-4- 7 ^ / 7°o 'J >5-4 >^-A/7 ^ K^-^-^Lfco 

Ifcl^TN #£*l*:D-N-tert- 7* h * > frtf-fr* Z 7 x -)l>7 y ^.A-trans 
-4- 7 = / 7°P 'j > 5-4 >^A>7 $ K&O'N-tert- 7* Y^i/ii Jit'— )b ? 'J > 

^-NMRCDgO) S :1. 92C2H, quint. J=7. 3Hz). 2. 05-2. 20C3H, m). 2. 20-2. 30 (1H, m), 2. 
55-2. 80(6H, m). 3. 08C1H, dd, J=10. 3, 6. 4Hz). 3. 56C1H, d, J=16. 1Hz), 3. 67(1H, d, J=16. 
1Hz), 3. 78C1H, dd, J=10. 3, 6. 3), 4. 20(1H, t, J=5. 9Hz). 4. 33(1H. dd, J=9. 3, 4. 4Hz). 4. 
4K1H, quint. J=6. 8Hz), 6. 80-7. 30(8H. ra). 
FAB-MS;m/z:464(MH + ). 

TtmfrtiT (C 26 H g gN 5 0 3 -2HCl -1.5H 2 0 tit) : 
9YM • C, 55. 42 ;H. 6. 80 ;N. 12. 43. 
mWM& : C. 55. 09;H, 6. 82;N, 12. 09. 

[£2fcftU3] *t7 i-;l/7 7-^-D-trans-4- (/'Jy/l/J;;) 7°u'J > 
5-4 y?-)\,7 i K 

»iS*feO^T}*T^e.n<5D-cis-4-^'f Ko*v7°o U >fr£^ifc#|9 iTO©. 
^^{iTN-tert- 7* Y * A?sKii).i/**.7 x^Jlf JlHhtrtns-*-' .7 $ 7 7^ 
p'J > 5-4 >^-;i/7 $ K££fifcLfco 

#>t^-C\ #&ftfcN-tert- T^ + v'^A'tf— A>**7 x^A/7 5— A/-D-trans 
-4- 7 ^ / 7° p 'J > 5-4 yy~fr7 ^ K&tWi-tert- 7* h *•> A^ 'J ■> 

1 H-NMR(D 2 0) 6 : 1. 93(2H, quint. J=7. 3Hz). 2. 05-2. 20(3H. n), 2. 20-2. 30(1H, m). 2. 
55-2. 80(6H, m). 3. 08C1H, dd, M0. 3. 6. 3Hz). 3. 57C1H, d. J=16. 1Hz). 3. 67(1H. d, J=16. 
1Hz). 3. 790H, dd, J=10. 3, 6. 8), 4. 15-4. 25C1H, m), 4. 33(1H, dd, J=8. 8. 4. 4Hz), 4. 41 
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(1H, quint, J=6. 8Hz), 6. 80-7. 30C8H, m). 
FAB-MS ; m/z: 464 (MH + ). 
7t;^t/f(C 26 H 33 N 5 0 3 -2HC1 -2H 2 0 ill): 

ff-#li:C,54.54;H,6.87;N, 12.23. 

mmm-.C, 54. 59;H, 6. 93 ;N, 11.99. 

L^MMW *t7 x--M/7-5-;U-trans-4-(1f;l'3 ->^7 ^ 7) 7*0 «J >5- 
4 >^^;PT ^ K 

Hife^J9 T?#£*l/cN-tert- 7* h * •> io frtf-fr** 7 x .=-;U7 5 ^./U-trans 
-4- 7 ; y 7° a 'J y 5— T >^/l/7 ^ K£tfN-tert- 7* h + v^/l/tf-zHf/l/ri 

^-NMRCDgO) 5 : 1. 97(2H, quint, J=7. 3Hz). 2. 10-2. 20(2H, m), 2. 25-2. 40(2H, m). 2. 
65-2. 90(6H, m), 2. 69C3H, s). 3. 40-3. 50C1H, m), 3. 71 (1H, dd, J=ll. 2, 5. 4Hz), 3. 79(2H, 
s), 4. 20-4. 30C1H, m), 4. 45-4. 55C1H, m), 4. 65(1H, t, J=7. 8Hz), 7. 10-7. 35(8H, m). FAB 
-MS;m/z:478(MH + ). 

7G?l##r (C 27 H 35 N 5 0 3 -2HC1 -1.5H 2 0 ill) : 
fWffi : C, 56. 15 ;H, 6. 98 ;N. 12. 13. 
mum : C,56.41;H, 7.09;N, 12. 03. 

immmib] ^^i^UT^-^-trans^-CT^/l/T^ /) 7°d >J >5— < > 

T#btl^N-tert- 7* h *->#;l'tf->'l/-trans-4- 7 i J 7°u 'J >5- 
^>y^;l/T$ F&tfN-tert- 7 l*is*> Jltf-J^T 7->frt>MMWo <fcPHi© 

^H-NMRCCDClg-CDgOD, 1 : 1. v/v) <5 : 1. 53(3H, d, J=6. 8Hz), 2. 05C2H, m). 2. 17(2H, m), 
2. 27(1H, m), 2. 40(1H, m), 2. 83(6H, m), 3. 69C2H, m), 4. 0K1H, in). 4. 34(1H, t, J=5. 9Hz), 
4. 54(1H, m), 4. 75C1H. t, J=6. 8Hz), 7. 12C1H, m). 7. 20C1H, m), 7. 30(5H. m), 7. 45C1H, brs). 
FAB-MS ;m/z: 478 (MH + ). 
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[MOT 16] ** 7 x-;l/7 5-^-trans-4-(D-7 5-;l/T i y ) 7" a 'J >5- 

^Jfi0J9 ft fcN-tert- 7* h * f * ;l/>K-;l/-trans-4- 7$ y7n>J >5- 

-f >^.=.;U7$ KSCfD-N-tert- 7 Y^isfrfrtf-frT 7 ->ti^imW& tW& 

l H-NHR(D 2 0) 5 : 1. 42(3H, d, J=6. 8Hz), 1. 96(2H, a), 2. 14C2H, ■), 2. 30C2H. m), 2. 78(6H, 
m), 3. 38(1H, m), 3. 63C1H, m), 3. 94C1H, ■), 4. 21 (1H, t, J=5. 9Hz). 4. 51 (1H, m), 7. 0-7. 
30(8H,m). 

FAB-MS ;m/z: 478 (MH + ). 



[%Mmn] **7x-->U7 5-A'-trans-4-(2-7 $ /-2- tf-nsfa iff-fr 

»fJ9 T^tlfcN-tert- / h * •> A ^t^^^t 7 i ^^7 7 - Jl'-trans 
-4- 7;; 7d 'J > 5-f >?-)\,7 I K&tfN-tert- 7* h 71/ * 

^-NMRCDgO) (5 : 1. 53(6H, s), 1. 99(2H, quint, J=7. 8Hz), 2. 15-2. 20(2H, m), 2. 25-2.. 
40(2H, m), 2. 65-2. 85(6H, m), 3. 4K1H, dd, J=10. 7, 4. 4Hz), 3. 67(1H. dd, J=10. 7, 5. 9Hz), 
4. 22C1H, t. J=5. 4Hz), 4. 50-4. 55(1H, m), 4. 68(111, t, J=7. 3Hz), 7. 10-7. 35(8H, m). FAB 
-MS;m/z:492(MH + ). 

.7C*#*r (C 28 H 37 N 5 0 3 -2HC1 -1.5H 2 0 tit) : 
ttJMI : G. 56. 85;H, 7. 16;N, 11. 84. 
HiM'fi : C, 56. 80;H, 7. 32;N, 11. 63. 

mmmm **7x^;l/77-;M:rans-4-a-7$ J ^o^a^^Mz 
^7;/) 7°a 'J y 5-4 >?->l7 $ K 

^K60J9 T*#£>*ifcN-tert- 7' h * •> *? 7 x =7 -;l/-trans 
-4- 7 ; y 7°u >J > 5-< 'sP—tUT ^ K&tfl-N-tert- 7 \- *c : si) )\>#-)\>7 \ 
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tc 0 

l H-NMR(D 2 0) 6 : 1. 35-1. 55(4H, ■), 1. 98(2H, quint, J=7. 3Hz). 2. 10-2. 20(2H, m), 2. 
25-2. 35(2H, m), 2. 65-2. 85(6H, a), 3. 38C1H, dd, J=ll. 2. 4. 9Hz), 3. 65(1H, dd, J=ll. 2, 
5. 9Hz), 4. 23C1H, t, J=5. 9Hz), 4. 45-4. 55(1H, m), 4. 65C1H, t, J=7. 8Hz), 7. 10-7. 40C8H, 
■). 

FAB-MS ; a/z : 49 1 (M2H + ). 

Ttmftffi (C 28 H 35 N 5 0 3 -2HC1 -1.5H 2 0 t LT) : 
ff-gli : C 57. 04;H, 6. 84; N, 11. 88. 
mm : C 57.06:11, 7. 05 ;N, 11. 61. 

[^M^J19] ^*7i-^7 7-;U-trans-4-(-fe'J;l/T i 7) 'J >5— f 
-;U7 ^ K 

Tlf^ttfcN-tert- 7' h 4- •> ti Jlt'-JUt^ 7 x ^.;U7 5 -^-trans 
-4- 7 i J -fa "J > 5--T yf-KT I K&tfN-tert- 7* h + ->*;l/^-;Hr 'J > 

1 H-NMR(D 2 0) S : 1. 96(2H, quint, J=7. 3Hz), 2. 10-2. 20(2H, m), 2. 20-2. 45(2H. a), 2. 
65-2. 85(6H, a), 3. 50C1H, dd, J=ll. 2. 3. 4Hz), 3. 75C1H, dd, J=ll. 2, 5. 9Hz), 3. 86(1H. 
dd, J=12. 5, 5. 7Hz). 3. 89C1H. dd, J=12. 5, 4. 2Hz), 3. 95-4. 00C1H, id), 4. 27C1H, t, J=5. 
4Hz), 4. 45-4. 55C1H, a), 4. 65C1H, t, J=7. 8Hz), 7. 05-7. 35(8H, a). 
FAB-MS ; m/z: 494 (MH + ). 

Ttm'jttiT (C 27 Hg 5 N 5 0 4 -2HCl -1.5H 2 0 £ bT) : 
WJMfi :C. 54. 64;H, 6,79:^11. 80. 

mmm c, 54. 40 ; h, 6. 84 : n, 11.42. 

x-;l/7 5-^-trans-4-(D--tr 'J )ITIJ) 7°v 'J ^S-'T > 

Hi&#J9 T*§£tl/cN-tert- 7* h 4- 7 x -jut 5 -^-trans 

-4- 7;/ 7°n ') > 5-T yy-frT I K&tfD-N-tert- 7* h * isftJlstf-Jl-te »J 
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1 H-NMR(D 2 0) 8 :1. 96C2H, quint, J=7. 3Hz), 2. 10-2. 20(2H, in), 2. 25-2. 40(2H, m), 2. 

65-2. 85(6H, m), 3. 40-3. 50(1H. m), 3. 70C1H, dd, J=ll. 2, 5. 9Hz), 3. 83(1H, dd, J=12. 7, 

5. 4Hz), 3. 88C1H, dd, J=12. 7. 3. 9Hz), 4. 00(1H, dd, J=5. 4, 3. 9Hz), 4. 25C1H, t, J=5. 4Hz), 

4. 45-4. 55C1H, m). 4. 65C1H, t, J=7. 8Hz), 7. 05-7. 35(8H, m). 

FAB-MS ;m/z: 494 (MH + ). 

7tm#Vr (C 2? H 35 N 5 0 4 -2HC1 -2H 2 0 ill) : 

.HiHit : C. 53. 82;H, 6. 86;N, 11. 62. 

^SIJ€:C,54. 13; H, 6.79; N.l 1.56. 

[^5fe0>J21] x-^T^-^-trans^-CyS- 7Wo77-^7;y) 

7° a » > 5-^ y?-)VT I K 

-CW^tltzN-tert- 7 h * -> Jj Jltf-fr** y * -)IT ? - fr-trans 
-A- TIJ 7°o 'J > 5-^ >9=.fr7 ^ K&tfN-tert- 7* h * •> ii tl :~ JU- /3- 

• UttftA : ^-NMRCDgO) 5 :1. 92C2H. quint, J=7. 3Hz), 2. 05-2. 15(2H, m), 2. 20-2. 
40(2H, m). 2. 60-2. 80(6H, m), 3. 36C1H, brd, J=10. 7Hz), 3. 61 (1H, dd, J=10. 7. 5. 4Hz). 
4. 10-4. 30(2H, ra), 4. 40-4. 50C1H, m), 4. 6K1H, t, J=7. 8Hz), 4. 65-4. 85(2H, in), 7. 00- 
7. 30(8H,m). 

FAB-MS;m/z:496(MH + ). 

Tmftffi (C 27 H 34 FN 5 0 3 -2HC1 -2H 2 0 t IT) : 
tf-»M : C, 53. 64 ;H, 6. 67; N. 11. 58. 
^i»MI : C, 53. 79 ;H, 6. 61 ;N. 11. 51- 

• fttt#B : *H-NMR(D 2 0) d : 1. 92C2H, quint, J=7. 3Hz), 2. 05-2. 15(2H, m), 2. 20-2. 
40C2H, m), 2. 55-2. 80(6H, m), 3. 40-3. 50C1H, m), 3. 71(lH.dd, J=ll. 2, 5. 9Hz). 4. 10-4. 
30(2H, m), 4. 40-4. 50C1H, m), 4. 6K1H, t, J=7. 8Hz), 4. 65-4. 85(2H. m), 7. 00-7. 30(8H, 
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III). 

FAB-MS ; ra/ z: 496 (MH + ). 

7C*##r (C 27 H 34 FN 5 0 3 -2HC1 -2- 5H 2 0 t LT) : 
W-JMI :C, 52.85 ;H, 6.74; N.1 1.41. 
gfflltt :C 52.88 ;H, 6.64; N, 1 1.37. 

[^fe0J22] ** 7 x x;U7 7-/U-trans-4-((S)-2-7 $ y -3- 7x-;U7°nb° 

HffiW Tf#£ft*:N-tert- 7* h * •> # ;U^-;l/-trans-4- 7 ; y 7°P D >5- 
-f>yx;l,7$ K (lOOmg . 0- 197mmol ) &tfN-tert- 7* h4y*;^-^7 x- 
(59mg) £y ^7-/U (4ml ) KZgPU tK^T, ft® (0.056ml 
) > ->7y**ftH^*^ h 'J*^ (15mg) fciijA, Plfi»CT1.5 l*WHl»Lfc. 

ate*, ftftai&a&fts »«e*t/:„ a9«*^M->y*y;ni 

JI^dv h/77-( - (^OD*;WA-y r?y-;K 96: 4, v/v ) "CltS U & 
fe7t^7 7 X (141mg ) £#fc 0 R^-Cs mglfaK (5ml ) &tf»ig 

8 (0.75ml) fcfln*.. gfi<CTl.5 ^ji^b/c 0 gl^SESiltt, 
£x*/-;HC&8?U S?xf-^x— f^*lfl>Ls tftUA&ttlRx f£*£L/c 0 •? 
**-fr>-*fr&«fc«*U efeft^itTM-fk^tt (122mg „ 97% ) 

^-NMRXDgO) 5 : 1. 91C2H. n), 2. 09(2H, ■). 2, 33(2H, t, J=6. 6Hz), 2. 60-3. 10C9H, ■); 
3. 47(2H, ■), 3. 68C2H. m), 3. 82(1H, m), 4. 18(1H, m). 7. 0-7. 40C13H, m). 
FAB-MS ;m/z: 540 (MH + ). 

C^MfJ23] ^*7 x-;U7 7-^-trans-4-(7 xx;U7 5-;U7 $ y ) 7°o »J 

^K6#J9 T#t>nfcN-tert- 7* h * ^^^^'-^-trans-4- 7 ~ y 7°o U >5- 
4*s1f—fr7\ K&tfN-tert- 7* h f ;l/#.=.;U7 x -71/ 7 7 - >fr 1>%W$& 
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^-NMRCCDC^-CDgOD, 1 : 1, v/v) <5 : 2. 06C2H. m), 2. 18C4H, m), 2. 79C2H, t, J=8. 3Hz), 
2. 86(4H, id), 3. 03C1H, dd, J=14. 2, 8. 8Hz), 3. 27(1H, m), 3. 73C1H, dd. J=10. 7, 3. 4Hz), 
3. 80(1H, dd, J=10. 7. 5. 4Hz), 4. 17(1H, dd, J=8. 3, 6. 4Hz), 4. 32C1H, t, J=5. 9Hz), 4. 52 
(1H, in), 4. 66C1H, t, J=7. 8Hz), 7. 10-7. 45C13H. in). 
FAB-MS ;m/z: 554 (MH + ). 

[^&fe0>J24] **7 jL-)U7 5-)l-trans-4-UJl-^-JU7 i /) 7°o D >5- 

^H0>J9 T#t»tlfcN-tert- 7* h * •> # ;l/^^^-trans-4- 7 $ / 7°o K >5- 
^ >^z^7 ; KSO'N(l)-tert-7* h + ->*;Pt:-;U-N(5)-tert- 7K->*W: 

-;i/^;i/^^>^t,m(6^j5 tmmnjs&zm^T^im&i: Lxmtz 0 

1H-NMR(D20) 6 : 1. 74(2H, m), 1. 94(2H, m), 2. 01 (2H, m), 2. 20(2H, m), 2. 38(2H, m), 2. 
83C6H, m), 3. 03C2H, m), 3. 58(1H, dd, J=10. 7, 3. 4Hz), 3. 84(2H, dd, J=10. 7, 5. 8Hz), 3. 
99C1H, t, J=6. 8Hz), 4. 35(1H, t, J=5. 9Hz), 4. 58(1H, m), 4. 74C1H, t, J=7. 3Hz), 7. 3K8H, 
m). 

[Hlfi^l25] ^ 7 i-^7 5 — ^-trans-4~(^ ;^7; >/) 7°o ') >5- 
^ >^^;UT ^ K 

«0J9 T*#t>ft*:N-tert- 7" h * -> * ^*^;U-trans-4- 7 \ J 7°o 'J >5- 
4>jTz.&-7--Z K&tfN-tert- 7* h +v'^/U#^.;u^;u^ $ >@§tert- 7*f-;UxX 

^H-NMR(CDgOD) 5 :2. 06(2H, m), 2. 16C4H, m), 2. 30(1H, m), 2. 42C1H, m), 2. 53(2H, m), 
2. 84(6H. in), 3. 80(2H. m), 4. 0K1H, m), 4. 35C1H, t, J=5. 8Hz), 4. 56(1H, ni), 4. 76(1H, t, 
J=7. 7Hz),7. 1-7.5C8H, m). 

t^M26] *t7 i-^77^;l/-trans-4-(3-7 ~ J 7°o b 0 *-;b7 i y) 
7°a 'J > 5- -i yy~)V7 I K 
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HS&W -C#t>ti/cN-tert- 7* t Jltf-Jb 7 -^—j^r ? -ft -trans 
-4- 7 ; 7 /d ij > 5—f >^;U7 i K&tfN-tert- 7' h + •> 0- 

VnMRCD^O) 5:1. 98(2H, quint, J=7. 3Hz), 2. 10-2. 20C2H. m), 2. 20-2. 40(2H, m), 2. 

59C2H, t, J=6. 8Hz), 2. 65-2. 85(6H, m), 3. 19(2H. t, J=6. 8Hz), 3. 40-3. 50C1H, m), 3. 69 

(1H, dd, J=ll. 2, 5. 9Hz), 4. 26C1H, t, J=5. 9Hz), 4. 40-4. 50C1H, m), 4. 65C1H, t, J=7. 8Hz), 

7. 10-7. 35(8H, m). 

FAB-MS ;m/z: 478 (MH + ). 

Ttmfrm (C 27 H 35 N 5 Og-2HCl -2H 2 0 £ LT) : 

H-g€ : C, 55. 29 ;H, 7. 05 ;N. 11.94. 

mm-.C, 55. 33 ;H, 7. 10 ;N, 11.82. 

IJlffl#J27] *^7x-;U7 5-^-trans-4-((S)-3-T i y-2- >W Ko + ->7° 
n \£*-*7 i 7*n 1; > 5-4yy-)\<TiY 

^M^"J9 T#t.n/cN-tert- 7* h * /Utf'-JU** 7 x-^T^-^-trans 
-4- T 5 y 7°a 'J > 5-^f >^-;U7 i K&tf(S)-2-' W K a + ->-3-(N-tert- 

7* h^->*;i/+:-;UT $ y) 7°p b°^>^t>HiS^j5 i^oTj^^ffl^T-^ 

^H-NMRCDgO) 5 : 1. 94(2H, quint, J=7. 3Hz), 2. 05-2. 15(2H, m). 2. 20-2. 30C1H, m), 2. 
30-2. 45(1H. m), 2. 60-2. 80(6H, m), 3. 04C1H, dd, J=13. 2; 8. 3Hz). 3. 28C1H, dd, J=13. 2, 

3. 9Hz), 3. 44(lH,dd. J-li: 2, 3. 9Hz), 3. 67C1H, dd, J=ll. 2, 5. 9Hz), 4. 20C1H, t, J=5. 9Hz). 

4. 34C1H. dd, J=8. 3, 3. 9 Hz), 4. 45-4. 55(1H, m), 4. 65(1H. t, J=7. 8Hz), 7. 05-7. 35(8H, 
m). 

FAB-MS ;m/z: 494 (MH + ). 
TC^tfr (C 27 H 35 N 5 0 3 -2HC1 -2H 2 0 t UT) : 
ft&m : C, 53. 82 ;H, 6. 86; N, 11. 62. 
C, 53. 86 ;H, 6.86 ;N, 11.42. 
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[^Jfi0>J28]. **7 x-;l/T5-^-trans-4-((R)-3-7 5 7-2- 7Wo7 p of 
t-;l/7 ; y ) 7° n D > W>^-^7; F 

^JffiW T^#t>tlfcN-tert- 7* h 4- > ii Jltf— jut^ 7 x -^T 5 -;U-trans 
-4-7;7 'J > 5--C f?-*7 i K&tf(R)-2-7 D-3-(N-tert- 7* 
■>^;l/+C^;UT 5 7) 7°nh'^>m*^^Ste^J5 £E*©#i**ffi^T:Z*S»££ 

^-NMRCDgO) 8 :2. 07(2H, quint, J=7. 3Hz), 2. 20-2. 30C2H, m), 2. 35-2. 60(2H, m), 2. 
75-3. 00(6H, m). 3. 40-3. 70(3H, m), 3. 79C1H, dd, J=10. 7, 5. 9Hz), 4. 33(1H, brs), 4. 60 
-4. 70(1H, m), 4. 75-4. 85(1H, in), 5. 37(1H, dd, J=48. 2, 5. 2Hz), 7. 20-7. 45(8H, m). 
FAB-MS ;m/z:496(MH + ). 

7tm#Vr (C 27 H 34 FN 5 0 4 -2HC1 -2H 2 0 tlx) : 
ff-JHB : C 53. 64;H, 6- 67;N, 11.58. 
mmm : C, 53. 92;H, 6. 59;N, 11.76. 

CH^J29] 7 x -;l/T 5 -;P-trans-4-(4-T ; y/f-'J^T; ;) 7°P 'J 

^gJfcW T#£ft*:N-tert- 7* h * > ii Jltf-fr** 7 x -)IT 5 -=.^-trans 
-4- 7 5 7 7°n ij >5--f >y-;P7 $ K&tM-CN-tert-T* frft-frT I 7) 

^-NMRCDgO) 5 : 1. 87C2H, quint, J=6. 8Hz), 1. 98(2H, quint, J=7. 3Hz), 2. 16C2H, dd, 
J=14. 2, 7. 8Hz), 2. 25-2. 40 (4H, m), 2. 65-2. 85(6H. m), 2. 95(2H, t, J=7. 8Hz), 3: 40C1H, 
dd, J=10. 7, 3. 4Hz), 3. 65C1H, dd, J=10. 7, 5. 9Hz), 4. 24C1H, t, J=5. 9Hz), 4. 35-4. 45C1H, 
m), 4. 65(1H, t, J=7. 6Hz), 7. 05-7. 40C8H, m). 
FAB-MS ;m/z: 492 (MH + ). 

7U^7># (C 28 H 37 N 5 Og-2HCl -2.5H 2 0 t It) : 
mWm -.C, 55. 17;H, 7. 28;N, 11. 49. 
mm : C, 55.01 ;H, 7.18; N, 11.30. 
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[^Sft0lJ3O] 7 s.-)V7 ?- ;U-trans-4-((S)-4-T ry -2- >W Kn*v7 

f-'J^T i /) 7d 'J > H>WU' 

HiS#J9 T^tlfcN-tert- 7* h +v ii Jltf-fr**: 7 * .=-;l/7 y — ;U-trans 
-4- T ^ y 7°o >J > 5-<>^-^T ^ K&tf(S)-2-'W Kd + ->-4-(N-tert- 

^-NMRCDgO) 5 : 1. 80-1. 90C1H, m), 1. 95(2H, quint, J=7. 3Hz). 2- 00-2. 10C1H, m). 2. 

10-2. 20(2H, in), 2. 20-2. 40(2H. m). 2. 70-2. 85(6H. m), 3. 05C2H. t, J=7. 3Hz), 3. 39C1H, 

dd, J=10- 7, 4. 4Hz), 3. 65(1H, dd, J=10. 7, 6. 3Hz), 4. 15-4. 25C2H, m), 4. 40-4. 55C1H, id), 

4. 65(1H, t, J=7. 6Hz). 7. 05-7. 30(8H, m). 

FAB-MS;m/z:508(MH + ). 

7t;m^*f (C 2g H 37 N 5 0 4 -2HCl -2H 2 0 ill) : 

fh^ii : C, 54. 53;H, 7. 03;N, 11. 36. 

mm : C, 54. 48;H, 7.06 ;N, 1 1.17. 

[S£iffi0>]31] **7i->'l'7 5-;U-trans-4-(^ l J WU7 i 7) 7a 'J >3-+7 . 
'J ;l/T $ K 

trans-4-'W Kp + ->7°d 'J >&tf3-7 ^ J * / 'J >^t>«#J9 t^O^j* 
KTN-tert- 7 h * •> T^l'tf-A'** 7 * -A/7 => ^/U-trans-4- 7 ^ / 7*d 'J > 
3-+/ 'J ^7 5 K£-£$bfc 0 

^# <a>nycN-tert- 7* H-^livkiKi^** ? x 7^ / 7* 
a 'J > 3-* / 'J *7 i K£C/N-tert- 7* h * •> # frX-fr? 'J •> £^Jfc0>J5 

^-NMRCDgO) 5 :2. 27C2H, dd, J=14. 7, 7. 8Hz), 2. 40-2. 60(2H, m), 2. 75-2. 90(2H, n). 
3. 60-3. 70C1H, m), 3. 83(2H, s), 3. 80-3. 90QH, m), 4. 40(1H, t, J=5. 9Hz), 4. 60-4. 70(1H. 
in), 4. 89C1H, t, J=7. 8Hz), 7. 30-7. 45(5H, m), 7. 87(1H, t, J=7. 8Hz). 8. 00(1H, t, J=7. 8Hz), 
8. 14C2H, d, J=8. 3Hz), 8. 94(1H, s), 9. 29C1H, s). 
FAB-MS ;m/z: 475 (MH + ). 
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7c3t#4lr (C 26 H g0 N 6 O 3 -3HCl -3H 2 0 ilt) : . - ■ 

ft** : C.48. 95;H. 6. 16;N, 13.17. 
MM®. :C. 49.16 ;H, 6. 23 ;N, 13.14. 

[Hiife0>J32] **7i-;UT7-;U-trans-4-((S)-3-7 i 7-2- Ka*->7° 
d t°*^/UT i y ) 7°o 'J > H;iJ^7; K 

»#J31 T'# £ frl fcN-tert- 7" h * > * frtf- )V * * 7 x - )VT =y - /U-trans 
-4- T ; 7 7*n "J > 3-+ 7 U ^7 $ Kfttf (S)--2->*-f K o * ->-3-(N-tert- 7* h 

^-NMRCDgO) <5 :2. 20-2. 30(2H. ■), 2. 45-2. 60C2H, m). 2. 75-2. 95(2H, m). 3. 17 (11 dd, 
J=13. 2, 8. 8Hz), 3. 41 (1H, dd, J=13. 2, 3. 9Hz), 3. 60(11 dd, J=10. 7. 4. 4Hz), 3. 83C1H. 
dd, J=10. 7, 6. 4Hz), 4. 37(1H, t, J=6. 1Hz), 4. 47C1H. dd. J=8. 8, 3. 9Hz). 4. 65C1H, t, J= 
5. 4Hz), 4. 92C1H, t, J=7. 3Hz), 7. 25-7. 45(5H, m). 7. 88C1H, brt, J=7. 8Hz). 8. 02(11 brt. 
J=7. 8Hz), 8. 15(21 d, J=8. 8Hz), 8. 97(11 s), 9. 33(11 s). 
FAB-MS;m/z:505(MH + ). 
7Glt##r (C 27 H 32 N 6 0 4 -3HC1 -3H 2 0 tbX) : 
: C. 48. 55 ;1 6.19;N,12. 58. 
mm : C.48. 48 ;1 6.34;N. 12.42. 

imMWm **7 S.-JVT 5^-trans-4-(2 —7 i MfW) 7° a 'J > 

tert- 7^yl/N-(2- ^;l/*/Kxf #/U/nV- h©DMF (0.5ml ) 
*&T60X tott7k3tft^ h 'J 7 A (9. lmg % 0. 23mmol) ©DMF Mj£ (0. 5ml ) K 
ita^ m&KXlQftrmWLK* fc<^> ££ttK&MM9(C)T#&ftfcN-tert 
- 7 h^v'^/l'^— ^'l-> : &7 t-^7-7— ;l/-cis-4-(p- h/Ux>^;U^^. - ;l/7}- + -» 
7d 'J >5-^ >^-;l/7 i K (100. 6mg > 0. 15mmol) ODMF (1ml ) *ti[\z.tZo 
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;k 7:3 -1:1 . v/v ) KT#Jf|ft88 U N-tert- 7* h*v/*^_Mt7 xx 
;l/T7-^-trans-4-(2-(N-tert-y h * -> ^Utf-^y $ 7) xf;t/ft) 7*d "J 
y 5-< >?-)\,7 I K (74.9mg^ 73. 99S ) £*#*: 0 

^H-NHR(CDgOD) 5 :1. 41 (9H, s), 1. 45(9H, s), 1. 85-2. 00 (1H, m), 2. 00-2. 10(3H, ■), 2. 
10-2. 20(1H, m), 2. 30-2. 40C1H. in), 2. 63C2H, t, J=6. 8Hz), 2. 60-2. 80C2H, m), 2. 80-2. 
90C4H, m), 3. 20(2H, t. J=6. 8Hz). 3. 45-3. 55C1H, in), 3. 55-3. 65(1H, m), 3. 65-3. 75C1H, 
in). 4. 20-4. 30C1H, m), 4. 65C1H, dd. J=8. 3, 4. 4 Hz), 7. 05-7. 45(8H. m). 

#b*l/cN-tert- 7* h^iyiJ^^—J^t^y xx;l/T7x;l>-trans-4-(2-(N-tert 
- 7* Y*i'i3)\>*--)\'T I y) xf-A/f- *) 7*o U > H>^-^7; K (74. 
9mg s 0. llmmol) ©K4-y**1f (3ml ) dtt&BI (0.5ml ) £i0>U 2. 

BBS ») £ U % *> ti fcMtt J^x^n-fi^ffli^ttl M-ffc'&tt*— 

1 H-NMR(D 2 0) 6 : 1. 94(2H, quint, J=7. 3Hz), 2. 05-2. 20(2H, m), 2. 25-2. 40(2H, n), 2. 
60-2. 85(8H, m), 3. 13C2H, t, J=6. 6Hz), 3. 37(1H, dd, J=ll. 2, 4. 4Hz), 3. 62(1H, dd, J=ll. 
2. 5. 4Hz), 3. 7K1H. dd, J=ll. 0, 6. 1Hz), 4. 15-4. 25C1H, m), 4. 60-4. 70(1H, ■), 7. 05-7. 
30(8H, m). 

FAB-MS ;m/z: 467 (MH + ). 

7C#0# (C 26 H 34 N 4 0 2 S -2HG1 -1.5H 2 0 i XT) : 
ff^lii : C, 55- 12;H. 6. 94;N, 9. 89- 
%mm : C 55. 55 :H, 6.97;N,9. 73. 

[&f&0!l34] (2S, 4S)-2-T i J / f-;M-(7 x -JU7 y -)17 I J )-N-(3- 7 x 
x;U7°p h°;U) b°a 'J y > 



(A) N-tert- 7* h > ^-018-4- 7 5>K7*oy> /f^xzf* 

57 



WO 98/17625 PCT/JP97/03812 

N-tert- ^h+S'*;!'*— AMxans-4- 'W Ko + >7°T3'J > / f- yl/xxf ;l> 
jfrfcttMLp- h;l/i>x;U*— ;n:J: t)^L/cN-tert- 7* h * /^-/I'-trans 
-4-(p- h;Ux>x;l/*.xji/;**-» 7°d U > /f;l/xxf^ (5. OOg > 12.5mmol 

) £DMF -tK (1.0:K v/v „ 55ml) KgfjSU 7 SMfc* h V 7 A (1. 05g > 16. 
2mmol) ^iDx.T70t:{lT4 BSEUS^ Lfc 0 a£$£&MH&. **KttTU 
3-*)VXZ IllJftaiU/Co WttB**i#5K«* h ') 7 AT^L^, ^J**«ES 
ffiUT&JHt^tt (3.58g , £*W) **»fco 

(B) cis-4-T ! J K7°u U > /f^xxf;!' 

(A) -e*#£*lO-t-7* 5/ >l/cis-4-T5> K7°n 'J > ^f^xxf^ 
(733mg s 2.71mmol) *h'j7Wni»:^OD*M (1:1 „ v/v „ 12ml) K 

xmM4k&Va (1. 10g . J£*W) * h 'J 7>l/*nftttttJi UT^f/Co 

(C) N--> >^ ^ JP-cis-4- 7 K7°D y > f^xxfA 

(B) T#£ft/ccis-4-7^ K7°n y > y fMXf* h y 7 ^ * o 
(174mg , 0. 612mmol ) %J 9 J-fr (2ml ) izMMbO ^KTtrans--> >■)- i Jl> 

TJlsTtb* (154ml.. 1.22nmol) fcftl*. £ *> i/7 ^ zMUfcli 9 3?^ b 'J 7 A 
(77.0mg , 1.22mmol) *lB;tT15#IBIJl#Ofco RjfcttKfMD&SbK*-*- HJ 7 

74- (fttxfjl/- h;ux> % 1:2 . v/v ) ICT«M8l/T«»ff:£<Bj (114mg . 
65X ) - 

^H-NMR(CDClg) 6 :2. 10(1H, m), 2. 68C1H, dd. J=10. 3, 5. 9Hz), 3. 22(1H, d, J=10. 3Hz), 
3. 29C1H, dd, J=9. 3, 6. 4Hz), 3. 30(1H, m). 3. 52(1H, ddd, J=13. 7, 6. 4. 1. 2Hz), 3. 70(3H. 
s), 4. 02C1H. m), 6. 31C1H. ddd, J=15- 6. 6. 8. 6. 8Hz), 6. 53C1H, d, J=15. 6Hz), 7. 23-7. 38 
(5H, m). 
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(D) N-(3- 7 1^/0 t?*)-cis-4- 7 \ J 7*o y > y f^xxf;!' 

(C) T# S> ft /cN- ^ ;l/-cis-4- 7-^ K7"o y > y f;Vxxf^ (114mg 
s 0. 398mmol ) (2ml ) cgff LT5*^°5 i? 7 l±mM (30mg) 

Us 7K^I?ffl^,T (1 ^£E) 4 *MM*L*: 0 MJSE*itSiJLfc^ 
Ilt»l (99.2mg. 95X ) *#fco 

(E) N-(3- 7i-^/o h <, ;U)-cis-4-(N-tert-7> + ->*;U^-;U7x->'l/T7- 

(D) -e#£ft*:N-(3- 7x^.;U7°Dh°;U)-cis-4-T= y7°DiJ > yf-yl/juxr- 
;l/ (220mg . 0. 389mmol ) iN-tert- 7'h + ->^;l/t^;l/7xx;H7x> (267mg 

, l.Olmmol) S-ifrffcy-f U> (10ml) Kig#L0 ^CKTHOBt (22.7mg. 0. 168mmol 
) tiSCD* HC1 (193mg > l.Olmmol) fciDJtfcSU g&IC#& UT— Bfcjf # L/c a 

fca8ft*5"J*W7A?D7^57< - (Stif^- h;l/X> % 1:8 > 
v/v ) l=T»I!!LTgjl^tt (345mg , 81X ) *#fc„ 

^H-NMR(CDClg) <5 : 1. 39(9H. s), 1. 90(1H, m). 2. 33-2. 45(2H, m), 2. 54-2. 65C7H, m), 2. 
7K1H, m). 3. 04(2H, m), 3. 18(1H, dd, J=9. 8, 3. 9Hz), 3. 65(3H, s). 4. 32(1H, brs), 4. 46 
(1H, brs), 5, 07C1H. brs), 6. 81 (1H, brs), 7. 14-7. 31 (10H, m). 

, m m- 4S)-2-^ Hn*i/J ^*-4-(N-tert- 7* ^^ tuvm^y x 
-;U7 J J )-N-(3- 7xx;l//a t°;U) t°n y > 

(E) T*&toftfcN-(3- 7 x-JU7°o h°;U)-cis-4-(N-tert-7* h * •> tj ^tfr.;l/7 
ix;l/77x^7;7) 7°p 'J > ^f^xXf;!/ (345mg > 0. 677mmol ) £THF 

(7ml ) ICj&ffi L/7jc^bl2 Y x ) v ■I* (64. Omg. l.69mmol) tiHlJU flQffcg 

tfLLtifrU * J -)V (0.8ml ) *1 B£P«g*M7-Tt$o < 0 tJtTUfc. S £K1 
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1:2 > v/v ) i:t»«LTSM^ (336mg , T^fift) 
^H-NMR(CDClg) 5 : 1. 41C9H. s), 1. 50C1H, ■), 1. 75C2H, ■), 1. 90C1H. m), 2. 16(1H, brs), 
2. 24-2. 31 (2H, m). 2. 41 (1H, in), 2. 54-2. 73(5H, m), 2. 84C1H, d, J=9. 8Hz), 3. 27(1H, d, 
Ml. 2Hz), 3. 53C1H. dd, Ml. 2, 2. 4Hz), 4. 23-4. 29(2H, m), 5. 12C1H, brs), 6. 58C1H, 
brs), 7. 17-7. 29C10H, m). 

(G) (2S,4S)-2-^DD^5 L ;l'-4-(N-tert- 7 h )\/tf—)\/7 x -JVT 5 -)l>7 

(F) T#&tifc(2S,4S)-2->W Kn + '>^f-;l/-4-(N-tert- 7* h + 
7ti^7 5-^7;;)-N-(3- 7 x -;U7° a t°;U) k°P'Ji?> (238mg % 0. 
494mmol ) £b°'J 5? > (5ml ) Kig#?U ifrftp- h > *;!/*.=. A/ (188mg 0. 
988mmol ) £4-( ^W;/) t°'Jv?> (20mg) fcjDATBOICKT— BfeJIJ$ t 

A„ 1:2 . v/v ) KT»«UT*lMf:#* (73. 9mg. 30% ) £*§/c 0 
^H-NMR(CDClg) 5:1. 40(9H, s), 1. 66-1. 78(4H, m), 2. 24-2. 28(2H, m), 2. 31-2. 38(2H. 
m), 2. 45-2. 65(3H, ra), 2. 90C1H, m), 3. 00UH, dd. J=13. 2, 7. 3Hz), 3. 06(1H, dd, J=13. 2. 
6. 4Hz), 3. 97(2H, m). 4. 27C1H, m), 5. 05C1H, brs), 5. 93C1H* brs), 7. 17-7. 3K10H, m). 

(H) (2S.4S)-2-7 V hV f-;M-(N-tert- 7* Y* ; s1]>\>#— »7 x— )l>7?—)\>7 
•;)-N-(3- 7x~;U7°ntf/iO h°oy-7> 

(G) T#bft/c(2S,4S)-2-7 a o ^ ^;U-4-(N-tert- 7* h* >#;l/*-/l/7 x- 
;|/7 7-;l/7;/)-N-(3- 7 x .=.;U7°n bfoy-^> (73. 9n^ 0. 148mmol ) 
£DMF -7jc (10:K v/v „ 2.2ml ) fcglHU 7i?it± h ') "7 A (51. 2mg, 0. 
693nunol ) fciDX-T 70XXT3 B#lffljf&# Lfco &&£z*EMU 
Tf§& ft fcftStt CHUBS' ^7*^11^07 ^77^ - (T-fe h >- 
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x> N 1:6 . v/v ) KXnMLXmmfc&%a (57.7mg, 7756 ) £#*z 0 
l H-NMR(CDClg) 5 : 1. 39(9H, s), 1. 69-1. 76(3H, m), 1. 95(2H, m), 2. 28(1H, m), 2. 32(2H, 
m). 2. 46C1H. m), 2. 64-2. 55(3H, m), 2. 99-3. 10(2H, m), 3. 61 (1H, m), 4. 00(1H, m), 4. 29 
(1H, m), 5. 06(1H, brs), 6. 13(1H, brs), 7. 17-7. 29C10H. m). 

(I) (2S,4S)-2-7 ^ J / f-;U-4-(N-tert- 7* V^r'sil frX-fr? x^^77-A7 
^ y )-N-(3- 7 x x;i/7°o fc? ;lO h° a y -7 > 

(H) T#£ttfc(2S.4S)-2-7 7 Ky ^-4-(N-tert- /^y^^-^^- 
;U75-;U7 ; /)-N-(3- 7x-;U7°d t 0 n'J-7> (57. 7mg> O.lHmmol) 
£y*y-/l/ (1.5ml ) K?gfl?U 5^n°7^7A^ (5mg ) £*JD;lT, TKfggffl 

(i mm) T—®,nwLtz 0 mm^mmbtzm, mm^mEEm^Lxm^tifz 

10. v/v ) irTiff|S}bT^^k^ (40.0mg. 73K ) £t#fc c 

(J) (2S,4S)-2-7;yy^;U-4-(7x-/U7 7-^7i/)-N-(3- 7x-^7Dt° 

;u) tf d y > 

(I) Tt#^n/c(2S,4S)-2-7 ? y ^ f-^-4-(N-tert- y^^W-*7i- 
;l/7 7-^7;;)+(3- 7 x -=.^7° a If ;l>) tfu 'J »7 > (40. Omg. 0. 0832mmol) 

£5.3 mmmt?j-mm a.5mi ) u#fM$L/c 0 

£E^^ L y * y - ;UTiic[ii*$ t xWk t . .2&3<ft* s> x. ^ - t- ivxtio&fe, 

7mmmvmm&%bxmmit&w (32,om gv 78% ) zBmwtmt txwmz 0 

^-NMRQgO) S :1. 61(lH,q, J=12. 2Hz), 2. 03-2. 08(2H, in). 2. 22C1H, t, J=12. 2Hz). 2. 
48(1H. brd, J=ll. 7Hz), 2. 73-2. 80(2H, m). 2. 90(1H, dd, J=12. 1. 4. 4Hz), 3. 04(1H, dd, 
J=13. 4, 6. 4Hz), 3. 17(1H, m), 3. 27(1H, id), 3. 34(1H. dd, J=13. 4, 6. 4Hz), 3. 76(1H, brd), 
4. 10C1H, m), 4. 17(1H, dd, J=9. 8, 6. 4Hz), 7. 26-7. 46Q0H, m). 

[^M353 (2S,4S)-2-7 ^ J y f H-(7x-^77-^7 ^ ;)-N-(2,2- 
-7 7 x-^xf-yu) If a U v> > 
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(A) N-C2.2- if 7 xx;i/x^;u)-cis-4-7^ K7°d 'J y -^fil/xxf;l' 
HJI60>J34(B) "CW&ftfccis-4-7 5> K7°o >J > ^ ^;Uxxr^ h 'J 7;M"n 

(2.16gs 7. 60mmol) (30ml) KjgBfLO "CKT^ 2-v*7 x- 

mhT^ftK (2.70mU 15.2mmol) £JD*.. $ £K->r J h 
'J 7 A (955mg N 15.2nmol) £tn£T50#IB|«# Lfco KfcJfcfcftSllMfciC** h 

- (ftKif-^- h;l/x>, 1:40s v/v ) lCT*g$3 ItSift^l (3. 
40g > 5g*tt) ^ifc. 

(B) N-(2,2- x-Axf ;l/)-cis-4-7 ; y 'J > J ? jUjlxt jl 

(A) -C*§£ft*:N-(2, 2- i?7x-;l'Xf;l/)-cis-4-7i? K7°o ') > ^f^H^ 
(1.09g . 3. Hanoi) * / 9 J - (20ml) i:^lt5^7v?9A^f 

(lOOmg ) ^JD^-Ts **&H«T (1 %EL) 4m®MWWc 0 HMK«WBILA:tt. 

gi^iffiiit^o d.oig . ^aw) 

(ON- (2, 2- 5> 7 x x;l/X^;l/)-cis-4-(N-tert-7* Y^isii fr^-b? x-^T? 

(B) T#t>n/cN-(2, 2- -^7 x-;l/if-^)-cis-4-7 $ ^ 7°p 'J > ^f-^xx 
(790mg . 2.44mmol) iN-tert- 7* 1**->#;I/jKx;U7 ±-jl<T5-> (775mg 

v 2. : 92mmol) ^kWct+^'s (30ml) K^j&bO °CKTH0Bt (65.8mg> 0. 487mmpl 
) iWSCD- HC1 (560mg\ 2.92mmol) ^tW^ ^&K#iSLT— WlMWhic 0 
RtEft* ^ o p *AA?U( liffiMt*i7- h >J 7 AtK®^. fifPft^TK-CiSfc 

fc^S^S- v"J *y**5A^qv h^57^f - (gfc$x^;U- h^x^s 1:4 > 
v/v ) irT«f«UT*ftM:£4* (757mg „ 54SS ) £#fc 0 
^H-NMR(CDClg) 5 : 1. 38(9H, s), 1. 68C1H, m), 2. 31C1H. ■). 2. 64(2H, m). 2. 86-2. 93(2H, 
m), 3. 02(1H, dd, J=12. 5, 6. 6Hz), 3. 28-3. 56(2H, m), 3. 59(3H, s), 4. 07(1H, dd, J=9. 0, 
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6. 6Hz), 4. 20C1H, m), 4. 40C1H, brs), 5. 01 (1H, brs), 6. 58C1H. brs), 7. 12-7. 3K15H, m). 

(D> (2S,4S)-2-'W Kd + ->> ^;l/-4-(N-tert- 7* h*->7>;l/tf^;U7 7 
-^7;;)+(2,2- -^i-^xf^) t°p'J>>> 

(C) -C#t>*i/cN-(2,2- ^7x-;Uxf-;|/)-cis-4-(N-tert-7* h + 
7^;l/77-^7;y) 7°nV> ^fAxXf^ (646mg , 1. 13mmol) £THF 

(12ml) CS#Lzk3tHfcH9flH- h U -7 A (107mg , 2. 82mmol) £flD;i, finftfi 
«U«*<&;**y-* (1.6ml ) £1 RJBIfrtt'Ctfo < HiTLTOo^ 3 t> 
{CI !^ji#Lfc&£^£Ec&L, jjc*ini*.fc« ?dd*;I,AT2 @HlitS&ft£ 

#&ftfcMtt*S' 'J 13? top v A? V? I??? 4- U 9 J au* 
;UA, 1:99. v/v ) ICTSSLTtlft^ (547mg , 89X ) £*#/c c 
1 H-NKR(CDC1 3 ) 5 :1. 38(9H. s), 1. 46(1H, m), 2. 26(1H, m). 2. 59C1H. n>). 2. 68(1H, m), 
2. 88-2. 96(4H, m). 3. 18(1H, d, J=ll. 2Hz). 3. 3K1H, t, J=ll. 6Hz). 3. 45(1H, dd, J = ll. 
2, 2. 4Hz), 4. 0K1H, dd, J=ll. 6, 4. 9Hz), 4. 18(1H, ■), 4. 32C1H, a), 4. 96(1H, brs). 6. 29 
(1H, d, J=7. 3Hz), 7. 14-7. 32C15H, m). 

(E) (2S,4S)-2-^ 9 >>7.)U*-to**isS 7^u-4-(N-tert- 7 h*i/1j Ji<#-Jiy 
x.-frTv-toT I J )-N-(2,2- t 0 P«J ^> 

(D) T*§6nfc(2S.4S)-2-'W Ko + ->yf ;l/-4-(N-tert- 7* h *->#;l/**^;U 
7^;l/77xyl/7; /)-N-(2,2- ^7xx;HfW t° o D >J> (146mg , 0. 
269mmol ) (4ml ) Ki§8?U i&ltJ 9 > Xto*-* (25ml, 0. 
322mmol ) t V 'J x^;|/7 ; > (45ml, 0. 322mmol ) SflDxTO "€irTl RffBHRI^ 
U/Co Z $>Ki&4t/ ? > Xto*-* (25ml, 0. 322mmol ) iMJxf;l/7; > 
(45ml, 0.322mmol ) gi&K#&LT4.5 B$IH»#Ufc„ 

> * >7>;U*-^ (50ml, 0. 644mmol ) i h U ^ > (90ml, 0. 644mmol ) 
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LTMfls^tt C242mg , JgSft) H^nfcK9«Hicn£i 
J^**-*Ci:tt<fc©fiJfcK:j|l*fc. 

(F) (2S,4S)-2-7-7 HVf-^-4-(N-tert- 7 , h + y*;^-^7i-;P77-;l'7 
5 /)-N-C2. 2- 5> 7 x-A/x *■;!/) t°o'J>?> 

(E) T#t.n^:(2S,4S)-2-y ^>x;l/^x;U^-+i/yf-;p-4-(N-tert- 7h + -> 

(167mg „ 0.268mmol ) £DMF -* (10:1> v/v „ 3.3ml ) CiRU 7v^b* h 
•J<7A (87.3mg. 1.34mmol) *in^T70^C{CT6 mUffL^ 5j£i®£2fc&&> 

y*r>||^p?^77^- (Stxf;l'-F;l/x>, 1:3 „ v/v ) ictii 
ITSBft^fc (129mg . 84K ) £*§/c 0 

^-NHRCCDClg) 5:1. 41 (9H, s), 1. 77(1H, ■), 2. 05QH, m), 2. 54C1H. m), 2. 57-2. 64(2H, 
m), 2. 90-3. 02(4H. a), 3. 52C1H, brs), 3. 9K1H, brs), 4. 11-4. 15C2H. m), 5. 05(1H, brs), 
5. 95(1H, d. J=7. 8Hz). 7. 17-7. 30O5H, m). 

(G) (2S, 4S)-2-7 i J t f-;u-4-(N-tert- 7'^r-/*;l/**-^7x-;i'77-;l'7 
$y>-N-(2, 2- ^7i-^xf^) h°D 'J-7> 

(F) Tf#&ftfc(2S,4S)-2-7'7 HV f-*-4-(N-tert- 7* h+fft/l/tf xx 
7k7^x^7 $ /)-N-(2,2- ^7x-^xf;i/). h°a 'J v? > (129mg . 0- 227mmol 

) &/fi;-J\> (3ml ) Kgj»U 5X'<5i>*Afc* (lOrag) £flD*.T> 7jc^# 

4t® (114mg . 9356 ) 

(H) (2S,4S)-2-7$ f-^-4-(7x-;P7 7-;UT $ y)-N-(2.2- -77xx;i/x 

(G) T^«itl/c(2S.4S)-2-7 ^ y ^ f-;U-4-(N-tert- 7* h*v07/l/tfx;U7 *x 
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jVT^-JlT i J )-N-(2,2- -^7xi^xfjl/) t°DiJ-» (114mg , 0. 210mmol 
) £5.3 ®.&mt* J-fr®WL (2ml ) K&#3*3 mmWLiz 0 

*i:j|ffl]||IWttltMM:^il (lOlmg . 87* ) LT##*:o 
^-NMRCDgO) 6 : 1. 64C1H, q, J=12. 2Hz), 2. 38C1H, m), 2. 42C1H, t, J=12. 2 Hz), 3. 04(1H, 
dd, J=13. 7, 9. 8Hz), 3. 14(2H, m), 3. 28(1H, dd, J=13. 7, 6. 4Hz), 3. 73C1H. m), 3. 83C1H, 
m), 4. 03C1H, dd, J=13. 2, 7. 8Hz), 4. 07C1H. m), 4. 13GH. dd, J=13. 2, 7. 8Hz), 4. 18C1H, 
dd, J=9. 0. 6. 6Hz). 4. 53C1H. t, J=7. 8Hz), 7. 26-7. 49C15H, m). 



l&MWmi (2S,4S)-2-'W FD + ->^f;W4-(7ixA77x;P7;y)-N- 
(2,2- i?7ix;l'Xf;l/) t°a'Jv>> 
m&M35(.V) -e#t»tl/c(2S.4S)-2-^W Kd + ->> ^;U-4-(N-tert- 7*h*->*7 
- jl,7 x x;l/7 7 xjl/7 ; y )-N-(2, 2- ^7xxjl-xf*) t?o'JS>> (53. 
2mg, 0.0978mmol) *5. 3 (1.5ml ) ir&8?$-|±3 ^F^« 

Jl>TftJMfc, ta^ftJftUTSaSI'ffc^tt. (39. 6ing. 73X ) ^Zgf Igt I 

1 H-NMR(D 2 0) 6 : 1. 73(1H, ■), 2. 48(1H, m), 3. 00(1H, dd, J=13. 7. 9. 3Hz), 3. 05(1H, m), 
3. 18(1H, dd, J=12. 2, 6. 4Hz), 3. 52(1H, dd, J=12. 2, 8. 8Hz), 3. 76(3H, m), 4. 01 (1H, d, J 
=9. 8Hz), 4. 08C1H. t, J=7. 8Hz), 4. 07(1H, m), 4. 29(1H, m), 4. 38(1H, m), 4. 43(1H, m), 7. 
'23-7.48(15H,m). 

[mmmw] <2s,4S)-2-**/<*-ou-4-(7*.i;i>7 5-*7 s y)-N-(2.2- 

J>7'ix;Hf ;u) t° n ( J y > 

(A) (2S,4S)-2-*;^< ; e-<^-4-(N-tert- 7* h * ^* 7 * .x.;l/7 y -)\>T 

$y)-N-(2, 2- S>7 xx;l/xf;i/) t°D'Ji?> 
HJfc0lJ35(C) T#btl7tN-(2,2- i?7x^;Ux?-;U)-cis-4-(N-tert-7'h*>'*> 
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)V#-)17 x-)\sT?-)V7 IJ) ^f;l/xxf;l/ (lllmg . 0. 194mmol 

) (lml ) fc»#U ^7>*^77K (1ml ) fcipaU ^ST5 B 

777^ - (^y-;l/-7DP^A, 1:10s v/v ) ICTf&IHLT^Ii'fb^ 
(46. 5mg . 43X ) *ntz 0 

^H-NMR(CDClg) 8 : 1. 38(9H, s), 1. 67C1H. m), 2. 5K1H, m), 2. 65(1H, m), 3. 0K4H, m), 
3. 14(1H, m), 3. 99C1H, dd, J=ll. 2, 4. 9Hz), 4. 37(1H, brs), 4. 84C1H, brs), 5. 06C1H, brs), 
5. 93C1H. brs), 5. 99C1H, brs), 7. 13-7. 33Q5H, m). 

(B) (2S,4S)-2-7>^< : &-r^-4-(7x-^Tv^.7UT ^ 7)-N-(2,2- ^7x-;Ux 
f-;U) t°n 'J v? y 

(A) •C#e>n/c(2S ( 4S)-2-^>'^< ; e-f 7l/-4-(N-tert- 7"F + ->*W-/l'7i- 
;l/75x;U7; y)-N-(2,2- i?7 x-;H?-A) h°o'J^> (46.5mg, 0. 0835mmol) 

^5.3 */-;w** (i.5mi ) icmmzm mmmwbtz 0 

7kic®MLmm&mLxmmfc&®) (36.om g , 87* > *-^jtgt Ltifc. 

I H-NMR(D 2 0) 5 : 1. 70C1H, m). 2. 84C1H, m), 2. 99C1H, dd, J=13. 7, 9. 3Hz), 3. 16C1H, dd, 
J=13. 7, 6. 9Hz), 3. 46C1H. d, J=12. 2Hz), 3. 63C1H. dd, J=12. 2, 8. 3Hz). 3. 75C1H, dd, J= 
12. 7. 5. 4Hz). 4. 08(1H, t, J=8. 3Hz), 4. 18(1H, t. J=12. 2Hz), 4. 34-4. 39(2H, m), 4. 48(1H, 
dd, J=ll. 2, 5. 4Hz), 7. 23-7. 51U5H, m). 

[^Jfe0>]38] (2S, 4S)-2-(l- \£s<7i?)l>/ ^/l/)-4-( 7iX*77-A7;/)- 
N-(2, 2- -^ixyl/xf^) t°D')^> 

(A) (2S, 4S)-2-(l-(4-tert- 7* b X-fr^K 5 Vfr) J f-;U)-4-(N-tert 

-T'h^v'*;l'tCx;l/7iX^77x;l/7 y)-N-(2, 2- if 7 x x;l/x^;U) t°o 

^*&^J35(E) T#t»n/c(2S,4S)-2-^ * > x^^-Jl^r^r > ^ ^^-4-(N-tert 
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- ^ h*j/*;l/-f-;l/7 x-*77-;i/7 ; ; H-(2, 2- ?7i-*xfA) t°n 
ijv?> (81.8mgs 0. 131anol ) £DMF (2ml ) KjgtfU EtBfcrt'JtfA (72. 7mg. 
0. 526mmol ) <fcN-tert- 7 r h * S/j&;H5.=.;i/ tf^v if > (73. 5mg^ 0. 395mmol ) £ 
to*T65'ClCT12l$ra«#U;fco *l«*«flE««ILT»^tifca 

4 - (7-b h >- h*x>. 1:4 x v/v ) KTffif IS! Itll^l (74. 7mg. 80 
X ) 

^H-NMR(CDClg) <5 :1. 40(9H, s), 1. 47C9H, s), 1. 48(1H, m), 2. 23C1H, ■), 2. 4K1H, ■), 
2. 55C1H, m), 2. 74(1H, m), 2. 82C1H, m), 2. 92(2H, m), 3. 33-3. 54(9H, m), 3. 81 (1H, ■), 3. 
98-4. 09(3H, m), 4. 22(1H, brs), 5. 07(1H, brs), 5. 85(1H. m). 7. 13-7. 29Q5H, m). 

(B) (2S,4S)-2-(l- t?<7'JJ\<J .f-dO-4-C 7s^7 7-;l'7;/H-(2,2- 

(A) •C#^>tl/c(2S,4S)-2-(l-(4-tert- 7>*->*;M?-/l'tr-*5 5MO y^;lO 
-\-Qi-Xer\-7 Y^i/iifrX-fr? s.-iVT'y-frT i y )-N-(2, 2- *-7l/X 
\£a*)*J> (74.7mg. 0. 105mmol ) £5.3 ^ / (2ml ) 

Kim*** mNMft-isiz* Eumtm^is* f s -Ji>vwmx»[,xwku 

ft®®* yxf;l/x-f^m-*i:«» Lfltefeia* LT^Mft^ (51. 9mg. 

8ox ) zwmm&tLTftfco 

1 H-NMR(D 2 0) § :1. 75(1H, m),2. 56(1H, m),2. 98(1H, dd.J=13>2. 8. 8Hz). 3. 08-3. 1K2H, 
m), 3. 21-3. 27(5H, n). 3. 53-3. 55(2H, ■), 3. 72(3H, m), 3. 91-4. 13(3H, m), 4. 34C1H, m), 
4. 45-4. 55C2H. m), 4. 65(1H, d, J=13. 2Hz), 7. 19-7. 50O5H, m). 

[*m^393 (2S,4S)-2-7 5 J S f ;M-(7x-;l/77-;l/7 $ y)-N-(3- 7* 
(A) N-tert- 7* h * > ;fc;l/sK— ;l/-cis-4- 7^/7°n'J> y f;HXf^ 
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^IS(6^J34(A) T#£ftfcN-(tert-7* h * ;U*"-^)-cis-4-7 i> K7°d 'J > 
(1.35g > 4.99mmol) £7^/-;U (30ml) iZfeMLXW'*? ; Jv 

j*m (3oomg ) ztazT, ymnm^r a ^ee> t-bm^l^o mm^m\\ 
Ltc&, mm^ms.m^Lxmm^^i (i.22g ^ £#/c e 

(B) N-tert- 7' h*i/fiJ\'#-)l<-cis-4^-<>i?)l'**i/iy)l'tf-Jl>7 x-;WT 

i 7 ) 7°P 'J > ^;HXf* 

(A) -C#t>ftrt:N-tert- 7* h + ->^^^-;l/-cis-4- T ^ J 7°d 'J > / f-frx. 

(1. 22g s4. 99mmol ) £N-^>v^**i'#;U*x;l'7x-;l'77-> (1. 
79g s 5.99mmol) **-ffc^f-U> (60ml) CgftLO 'CKTHOBt (135mg „ 0. 
999mraol ) tWSCD- HC1 (1. 15g . 5.99mmol) *im*fc^ gfiKM bT-lft^ 

>^ 1:4 ~1:2 „ v/v ) KT»« LT3aMfc<&« (2. OOg s 76X ) *»fc„ 
^H-NMR(CDClg) <5 : 1. 49(9H, s), 1. 80(1H, m), 2. 38(1H, m), 3- 25-2. 96(3H, m), 3. 49C1H, 
dd, J-ll. 7, 5. 9Hz), 3. 67(s, 1. 5H), 3. 68(s, 1. 5H), 4. 19(d, 0. 5H, J=7. 8Hz), 4. 28(d, 0. 
5H, J=8. 3Hz), 4. 35(1H, m), 4. 54(1H, m), 5. 09(s, 2H), 5. 28(m, 0. 5H), 5. 34(m, 0. 5H), 6. 
75(m, 0. 5H), 6. 93(m, 0. 5H), 7. 18-7. 35O0H, m). 

(C) (2S. 4S)-2-'W Ka + > /• M-i-OhK > fj)V#-)\,7 x -Jb7f 
-;UT ^ 7 )-N-(tert-7* frtf-jU) VvVVy 

(B) ?#£>ttjt N-tert- 7* h * i/*^j|C-;U-cis-4-(N-'<> y •> ft foX- 
;l,7i^77-^7;/) 7°n y > ^iUXfib (2. 00mg> 3. 81mmol) £THF 

(40ml) Kfem\simtt.\io1&1- V 'J -7 A (360mg , 9. 5lmmol) ^Jnx., flDfftji 
«EUfcj&<e>**7-.rt' (8ml) £l »n^^(*)i«TLTl^fc 0 Si£SK 

*&ftu **»Afco ^do*^2 mftttis^m^ ^firwi^tHitT* 
hU-)A t«* l URESIS ut# t» n fcMte * s/ y * y 
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W7A?ov h^57^ - (ftUxf-jU- hJlo^ 1:1-, v/v ) KTfUillUT 
^^tl (1- 79g . 95X ) ttntz* 

^H-NMR(CDClg) 6 : 1. 49(9H, s), 2. 07(1H, m), 2. 36(1H, m), 3. 04-3. 26C4H, m), 3. 48(1H, 
dd, J-ll. 7, 5. 9Hz), 3. 85(2H, m), 4. 25(1H, m), 4. 34(1H. m), 5. 04-5. 15C2H, m), 5. 43(1H, 
m). 7. 18-7. 36C10H, m). 



(D) (2S,4S)-2-^ 9 1 ^;l/-4-(N-<> ->77>l/**-/U7 
x-jUTJ-Jl'T ^ / )-N-(tert-7* h*->7J/U4?-;l/) h°a 'J S? > 

(C) T*#fe>nrt:(2S,4S)-2-'W Kn + ->y ^;l/-4-(N-^>^;U^+ >*;l/+C^;l/ 
7x-^7 7-^7; y)-N-(tert-7' h + ->*;l/^;U) fa'Jv?> (1.73g > 3. 
48mmol) Z&fctl-^y (30ml) KigSIU J^t^ * (807ml , 10. 
4mmol ) <!: h 'Jxf^7; > (1.45mK 10. 4mmol) £0 tKT/jDpLT^&KTl 

«»UT»ft;<frtt (l.93g , 93S5 ) *»fco »£nfc»9tottcnJK±«fS1-* 

(E) (2S, 4S)-2-7 hV^;l'-4-(N-^>y;l/* + ->*;pjKx;|/7x-;l'77-;l'7 
^ 7 )-N-(tert-7* h * > 77 ;l/tf-/U) t° n 'J i? > 

(D) T#^n^(2S,4S)-2-y * >x;l/*-;M-*->/- f- ;u-4-(N-'<>v?;l/^-+y 
777l/^x;i/7x^i'7^— /l/7 i V )-N'(tert-7'.;K^i/77;l/*->) t°P'J i» (1. 
93g , 3.35mmol) £DMF -zK (10: U v/v . 44ml) -(ijgflfU 7->ft:*- h'JOA (1. 
09g > 16.7mmol) *iD*T70t;KT10l$IHiR#Lfco Kj£iR*tt^«. &H£$£E 

D7K77-(- (l»xf^- h;Ux>s 1:3 > v/v ) KTi|tS8 LT^JSfl^ 
(1.07g , 61% ) £*#fco 

^H-NMR(CDClq) <5 :1. 47C9H, s), 1. 60C1H. ■), 2. 34C1H, m), 2. 88C1H, m), 3. 0OC1H, m), 
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3. 16C2H, in), 3. 60(1H, m), 3. 93C1H, m), 4. 36C2H, m), 5. 08(lH.-d, J=12. 2Hz). 5. 12(1H, 
d, J=12. 2Hz), 5. 33C1H, m), 6. 66C1H, m), 7. 18-7. 36O0H, di). 

(F) (2S,4S)-2-7v» HV^^-4-(N-0^;l/* + ->^;l/^^.;U7x^;U77-;U7 

(E) T»&nfc(2S.4S)-2-7v> f;H-(H>^W*y^H-^7ii 
;P75— ;l>7 ; ^ )-N-(tert-7* h + i/*;!/*^) tfo 'J ^> (502mg N 0. 961mmol 

) * h 'J 7J\s*vmW. : ?dpW (1:1 „ v/v , 10ml) Kg«?U ifitl 

(655mg s £Mft) * h 'J 7;u*nft»%i tT#/c 0 

(G) (2S, 4S)-2-7v* K> f ^-(N-^^yW + i/*^*-;^ i-;l/77^;l/7 
^/)-N-(3- 7x-;l'7 0 n t?*^;U) t?D»Jv>> 

(F) •e#<a>n/c(2S.4S)-2-7y f\^-(]f-* *A/#^*7x - 
;UT7^7 $ 7) h°D >J i>> h y 7/l/*agfc&ig (152mg „ 0. 283mmol ) £3 
- 7j-;^oh't>i (51. lug; 0.340imnol ) &mitt + V > (4ml ) 

L 0 1 KTHOBt (7.7mg . 0. 0567mmol) „ WSCD- HC1 (65. 2mg; 0. 340mmol ) „ & 
C/h'Jxf^T; y (47.4ml, 0.340mmol ) ZM*.tz'&, MICMUT—(MII# 

HtlTSSfb^i (91.8mg, 58K ) '*»fc 0 

1 H-NMF(CDC1 3 ) 5 :1. 52(1H, m), 2. 28(1H, m), 2. 50C1H, t, J=7. 8Hz), 2. 85C1H, m), 2. 93 
-3. 02(3H, ■), 3. 12(1H, dd, J=13. 2, 5. 9Hz), 3. 22UH, d, J=12. 7Hz), 3. 55(1H, dd, J=10. 
7, 6. 8Hz), 4. 04C1H. dd, J=12. 7, 4. 4Hz), 4. 17(1H, m), 4. 35C2H. m), 5. 04(1H, d, J=12. 2Hz), 
5. 1K1H, d, J=12. 2Hz), 5. 4K1H, m), 6. 86C1H, m), 7. 16-7. 34C15H, m). 

(H) (2S.4S)-2-7$ J J- f;M-(7i-;l'77-;l/7;/)-N-(3- 7 
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(G) T*#£ixfc(2S,4S)-2-7i? K> ^-4-(N-<> i?;M"4- > ijfrtf-)\,'7 x- 
;|/7 7-;l'7;y)-N-(3- 7!-^/Dt>-^) t°o'Ji>> (91. tag*. 0. 166mmol 
) (3ml ) K»J*U 5X>«5v"7A&* UOmg) ^*DX.Ts 

fflmr (5 ^je) 7 «FBHi*Lfco mmzmiiLtzik, nvs? (3mi ) c 

iiL, 5l'<5S>*ZJt# (lOmg) £1 m&SgtlM&tiL (0.365ml ) £flQ;LT, tK 

mmm^r (i sud T-^ii^L/c 0 «j«*«s(iu^ mm^mmmmu m 

Mttii^ (68.5mg. 89X ) *=ttlttt UT»#te. 
^-NMRCDgO) 5 : 1. 50(1H, m), 2. 40C1H, m). 2. 64-2. 71 (3H, m), 2. 81 (1H, dd, J=13. 7, 7. 
8Hz), 2. 95-2. 99(3H. m), 3. 03C1H. dd, J=13. 7, 9. 8Hz), 3. 30C1H, dd, J=13. 7, 5. 9Hz), 3. 
39C1H, dd, J=U. 2. 7. 3Hz), 3. 95(1H, in), 4. 10-4. 18(2H, ■), 7. 33-7. 43(10H, m). 

[*Ml«>J40] (2S,4S)-2-T ; 7/f;H-(7x-^77-*7 $ y )-N-(3. 3- 
2? 7 x^.;l/7o \£*-)V) HuVVy 

(A) (2S,4S)-2-7^ hV^^-4-(N-<>^^*'>*;l/ 5 K^;l/7x-7U7 7- 1 >l/T 

$7)-N-(3, 3- •^7 1 -;^pt , t-;i/) t°a'Jv?> 
M«H39(F) -C#^n/c(2S,4S)-2-7 ^ f-;U-4-(N-^>y;l/**->*;l/#i 

^7i-;l/77-;l/7;;) fc?D'J^> MJ 7/M-u@^j£ (180mg > 0. 336nimol 
) £3s3-v>7 t -^7°D )f*>fk (91. logs 0.403mmol ) £ig>ffc;< ^ U > (4ml 
) bO K TflOBt (9. Img . 0. 0671mmol) iWSCD- HGl (77. 2mg. 0- 403mmol 

) th 'Jxf ;l/7; > (56mK 0. 403mmol ) ^S«c#*SLT— 

Lfc 0 WHS * h 'J «lt«M£EKIfl 

LT#t.nfc!lM^y | J*y^*7A?n7h^77^ - (?od*;1/A) jc 
T»»U8i^«! (118mg > 56X ) **§fc 0 

^H-NMR(CDClg) 6 : 1. 46(1H, m), 2. 20(1H, m), 2. 83-3. 19(m, 6H), 3. 50C1H. dd, J=10. 3, 
6. 8Hz), 3. 86(1H. dd, J=12. 2. 6. 8Hz), 4. 06C1H, m), 4. 27C1H. ■), 4. 35C1H, m), 4. 62(1H. 
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m), 5. 04(1H, d, J=12. 2Hz), 5. 10(1H, d, J=12. 2Hz), 5. 40(1H, ■). 6. 81 (1H. ■). 7. 16-7. ' 
33(m, 20H). 

(B) (2S,4S)-2-7 i J yf;H-(7x->77-;l'7 5 7)-N-(3,3- v?7x-*7" 
a tr*^;l/) fcf p y 5? > 

(A) T$#£ft*:(2S,4S)-2-7v> hV f;M-(N-^ > i> ;l/t + v * ;W1?i^7 i i 
;l/77-*7 5 7 )-N-(3,3- y7x-;l'7'Dlfti;l/) t 0 ny^> (H8mg > 0. 
l87mraol ) Z/fiS-fr (3ml ) KgJBU 5%'*5i»>J»9&lS (lOmg) ^SDXT. 
7j<3t|£ffl^T (l «£E) ftafcUfco SfcfcTMfOTfcT (5 m£E) 6 B^lg 
&Lfc„ M&S-itSUb*:^ *?tf>*7-.rt> (3ml ) icfcJBU 5JP<5 s>«> AiSBR 

dome) t imfemt7mm auiimi ) s-irax-T, **»bb«t a «m) t— 

2mg. 7596 ) ZrJ&W&b LT#*: 0 

1 H-NMR(D 2 0) 5 : 1. 46(1H, m), 2. 4K1H, m), 2. 60-2. 76C2H, m). 2. 90(1H, d, J=13. 2Hz). 
3. 05OH, m), 3. 14(2H, m), 3. 33(1H, dd, J=13. 7, 5. 9Hz), 3. 52(1H, m), 3. 99(1H, m), 4. 07 
-4. 17(2H, m), 4. 50(1H, ■), 7. 39-7. 44C15H, m). 

[^M#I41] (2S,4S)-2-7$ ;>f;H-(7 i -^7 7-;l'7; 7)-N-(2- *7 
h^OU) tfo y > 

(A). (2Sv4S)-2- 7 V/^Jb-A-QirKy jj jU^-JUTjl -)V Jy- tot 

;7)-N-(2- t7 h'f;!') t°ay^> 

Hifi0J39(F) T*#£*i*:(2S, 4S)-2-7 : J K7 ^;l/-4-(N-^:>-;?;l/:****;M-:^ 
/l/7x^77-;l/7 $ 7) t°n y h.y 7)ls*aBffim. (173mg N 0.322ramol 

) t2-7-7hxi (66.6mg. 0.387mmol ) *^b7^U> (4ml ) KJgJHLO *C 
ICTHOBt (8.7mg > 0. 0645mmol) <tWSCD» HC1 (74. 2mg, 0. 387mmol ) th'Jxf 
;b7; > (54ml. 0. 387mmol ) *Jn*.fc&, Si&i:#filT-l!!61#lfe, E(wK 
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(108mg , 58K ) £*#/c 0 
^-NMRCCDClg) 5 : 1. 66C1H, m), 2. 28C1H. m), 2. 86-2. 94(2H, m), 3. 04C1H, m), 3. 24C1H. 
m), 3. 64(1H, m), 4. 10C1H, ra), 4. 25(1H, m), 4. 35C1H, m). 4. 45(1H, m), 5. 04C1H, d. J=12. 
2Hz), 5. 09(1H, d, J=12. 2Hz), 6. 45(1H, brs), 5. 49QH, m), 7. 07-7. 32C10H, m), 7. 53-7. 
58C3H, m),7. 88-7. 95(4H,m). 

(B) (2S,4S)-2-7 5 / ^ f-^-4-(7 x^.;l/7 v-^T ; y)-N-(2- ^ 7 h-f ;u) 

(A) T#^nfc(2S,4S)-2-T^ K> ^-4-(N-< > v?;U*+ i/#;U*^,>i/7 x- 
^7 7-^7;/)+(2- t7MW t°o'J^> (108mg . 0. 187mmol ) Zt? 

(3ml ) izmmi, 5X^°5i>^A^ (lOmg) ^Dtt> ?K^3?ffl^T (5 
mE) 7 BfP^iSMLfcc j5i&£i&J3U StM*/-^ (3ml ) K&$U 

5Vn°5^-7A^ (lOmg) £1 ^tg^TK^ (0.412ml ) £2lDx.T. ;J<3tf£ffi^, 

t (i %&) T—mmnLtz 0 mmzm^t^ g^ffiiiu mm^L 

xmm<t^ (63.5mg. 69% ) lt#t. 

^-NMR^O) 5 :1. 62C1H, q, J=12. 7Hz). 2. 58C1H, m), 2. 73(1H, t, J=10. 3Hz), 2. 83(1H, 
t, J=12. 2Hz). 3. 24-3. 32(4H, m), 4. 07(1H, dd. J=10. 3, 5. 9Hz), 4. 170H, m), 4. 55(1H, 
m). 7. 00-7. 06(5H, m), 7. 60C1H, d. J=8. 3Hz), 7. 76-7. 77 (2H, m), 8. 07-8. 17(4H. m). 

[H5S0IJ42] (2S,4S)-2-T i J / >;l/-4-(*'* 7 x -;U7 y-JUT I J )-N-(2 

(A) N-KV^U^+^rt^tf-^-trans^- >W Kn*->7°n >J > /f;HXT 

4-W Kp + ->7°o 'J > y^xxf*ttWl (8. OOg 44.0mmol) £i&4t/ 
?l>> (160ml ) Kigfl?U MJif^7;> (18.4mU 132mmol ) ti&itOi? 
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fr**i/1]>U*;-)l (9.43mU 66. lmmol) £0 < ClITllD*TSfiT3 mfflMWLfr 0 
^ (12. 3g s Sifi) £f#/c 0 

(B) N-^>^;U^ + ->*;UsJ-*-^-trans-4-(^ * > * •>) -fa^)> 

(A) ■C#«itlfcN-A;>>';l'* + '>^^^->'U-trans-4- 'W Kn + ->^o'J > 
^;HXt^ (12.3g. 41. lmmol) ^kWct^^y (240ml ) £jgj»U h 'J x 
f^7; > (17.2mK 123mmol ) ti&fcJ ? y.7.)\/*-)i> (9. 54ml> 123mmol ) £ 

h y *AT«jtbfc«N *j»*«ffi»«uTSjefl;^ift (i4. 7g . %mm * 

(C) N-^>> ? ;L'^+->*;p!K-;u-cis-4- T0K7 p d«j > /f-;nxf;i/ 

(B) T#t>ti^N-0^;L/^-+->^;U^^.>'U-trans-4-(y ? > x yl/***) 
7°a'J > ^fil'XXf/l' (14. 7g ^ 41. lmmol) £DMF -tK (10: U v/v . 110ml 

) C«#U TiMfc* h 'J *A (16. 3g , 250mmol ) *ifl;iT70^KTHft»# 

*W7A?D7,^77^- (iixf;l/-h;l,x>, 1:6 „ v/v ) KTflfSl 
iT^i^fft (12. 4g > 99% ) £#/c 0 

^H-NMR(CDClg) 5 :2. 26QH, m), 2. 48C1H, m). 3. 59(1H, m), 3. 66(1. 5H, s), 3. 80(1. 5H, 
s), 3. 81 (1H, m), 4. 2K1H, m), 4. 49C1H. m). 5. 08-5. 24(2H, m), 7. 31-7. 39(5H, m). 

(D) H-K> i^U* *->#;l/*Cx;l/--cis-4- 7 $ J ~fu 'J > ^f^xxf^ 

(C) T|#t>n/cN-^>^;U4- + >*^^-^-cis-4- 7i> K/n 'j > /f-zUx 
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Xf^ (3.00g > 9.86mmol) £THF -tK (5:1 s v/v „ 60*1) i:^LT h'j7i 
-W>X7^ > (3. 88g „ 14. 8mmol> *j(JDx.T, -B&j$#L/c 0 £Jfctt£ttEftffi 

atwl/A, 1:100 „ v/v ) CT«» UT^S-ffc^ (1.95g „ 71X ) 

(E) N-0^^*+i/*;l/^-;w-cis-4-(N-tert- 7*h + ->*W-M^7i- 

(D) -C#btl7tN-'0^>'U^- + '>*>'l'^-^-cis-4- 7;y7°o 'J.> J f-frx. 
Xf-fr (1. 95g ^ 7. Olmmol) iN-tert- 7* h^S/Aii/^— 7 i-W7-> 

(2.05g . 7.36mmol) Zi&it/ (80ml) Kjgfl?L0 "CKTHOBt (284mg , 2. 
lOmmol ) tWSCD- HC1 (1.41g . 7. 36mmol) £iPx.*:^ LT-H&S 
#L/c„ no*yl/AT*flLfSa^azK*^ h U tfAjJcfcifcs &fn£ 

1:4 > V/v ) KTflfSSUTMffc'&GJ (2.40g „ 63X ) 
^H-NMR(CDClg) <5 :1. 43(9H, s), 1. 84-1. 99(2H. ■), 1 120H, m), 2. 47C1H. m), 2. 66C2H, 
m), 3. 54(1H, b), 3. 60(1. 5H, s), 3. 7K1H, m), 3. 78(1. 5H, s), 4. 05C1H, ■), 4. 38C1H, ■), 
4. 62C1H, n). 5. 04(1H, d, J=12. 2Hz), 5. 08(1H, brs), 5. 19(1H. d, J=12. 2Hz), 7. 16-7. 33 
(10H, m). 

.(F) (2S,4S)-2-'W K d + 1> / f-^-4-(N-tert- 7' K * 5* #7t/ *'iWt7x- )V 

(E) T#<infcN-Ov»;P* + ->^;l'^^;i/-cis-4-(N-tert- 7* h * > * 
)V-^=ey ^-)Vyy-)V7 I n t*d y > /fAxxf* (2.40g , 4.45mmol) 
£THF (40ml) Kj&#LzK#fbH9*:*- h l> 7 A (42lmg „ ll.lramol) ^jUPx., in 
tft«»Ltt*<fc»y (8ml ) £1 «$MBlfrtfTtf>o< OtilTLfc. K(5tt* 
Jfc&U Tk^iPx., ^nn*^iT2 HttHili^m^ TfcKSfft 

wo- v ^ u-cmkLiz.^ mmzffi&mLTmmit&m (2.28g > * 
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me, 

(G) (2S,4S)-2-> 9 ^;U-4-(N-tert- yh + j/*;^* 
t7 x— JUT?— JUT i 7 )-H-K> i?j\/**i/ji)l>tf — jU if a 'j : Jy 

(F) T#&ftfc(2S,4S)-2-'W Ka + ->yf-;l/-4-(N-tert- ^h*->**iKi* 
t^t 7 x i;l/7 7-^7 ; / )-N-^ y v'/l't* ■> * /Wt:-;!/ 1° P ij > (2. 28g > 
4.46minol) £tgft;<*U> (40ml) Kjg#U h'Jxf;H;> (1.86ml> 13. 
4mmol) tmt/ ? yx^K-fr (1. 03mk 13. 4mmol) £0 < CflTjn^T^ST2 

®m*®mmtfebTmmib&% (2.63g , sem^) 

(H) (2S, 4S)-2-7 K7- 7^-4-(N-tert- 7* K*5/*;UjK-^** 7 !_;l/77- 
^ 7 )-N-< y V> )\>ir * v ii t° a 'J 'J > 

(G) T#£ftfc(2S,4S)-2-;< * :>X**i^**->*f-;l>-4-<N-tert- 7'h*f> 
^;l^t:-;l't<t7i-^77-;l'7 $ 7)-N-^>^;l/**->#^tfx;l/tra 'J 

(2.63g s 4.46mmol) £DMF -?jc (10: U v/v „ 55ml) ICftftU Ti>it± V U -7 
A (1.45g . 22.3mmol) ^DXT70 < CICT-Bfe» Lfc 0 Sl6«*K^ft. 

- h^i>. 1:5 > v/v ) \ZTnmLXmmt&® CI. 99g > 83ft ) £#/c 0 
^H-NMR(CDClg) 5 : 1. 44(911, s), 1. 72(18. in). 1. 9K1H, m), 2. 15.C1H. m). 2. 24(18, i), 
2. 68(2H. t. J=7. 8Hz), 3. 26(1H, m), 3. 37(1H. m), 3. 8K1H. bra). 4. 05(3H, bra). 4. 47(1H. 
■). 4. 97C1H, brs). 5. 09C1H. d, J=12. 7Hz). 5. 15C1H, d. J=12. 7Hz). 7. 16-7. 34C10H, m). 

(I) (2S, 4S)-2-(N-tert-7* hf-'siJ frX-JlT i 7) / 7^-4-(N~tert- 7*h*-> 
*;^z;l/* : &7x-;l/77-^7 S 7 )-N-^ > V )\>* jVtf-ji b°a U 

(H) T»£ftfc(2S.4S)-2-7i> f-;l/-4-(N-tert- 7* HrS/***JM?i*7 
x ^;bT7-;UT ^ /)-N- <7-7;l/^ + y*;^:-^fD'J7> (1.99g> 3. 
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71mmol) £THF -7k (5:1 s v/v „ 48ml) IZMMLT h 'J 7i-^X7^ > (1. 
46g , 5.56mraol) £j&[]X.-C, -BftWLfc St&«^ffiiffi lt# t»tl/c^tl 
£i&lt/?-\s> (25ml) K^8?U h'Jxf;l/7;> (1. 15oK ll.lmmol) t ; J- 
tQTX-zn-frVtDVXi-- Y (2.43g > ll.lmmol) (Di&ikJ f- V >feWL (20ml) £ 
0 c C(CTiP^T^?&T'-l!^ji^t/c 0 &$£MJ£MLT#£ttfcaM&£v'J* 
?)Ut>7&? P7h^77^ - (T-fe h >- h^x^ 1:8 % v-v ) KTffigiLT 
mmit£® (1.46g . 65« ) £*#*io 

^H-NMR(CDClg) 5 : 1. 43(9H. s), 1. 45C9H, s), 1. 84(1H, m), 1. 92(1H, m), 2. 17(2H, m), 
2. 68(2H, m). 3. 26C1H. m), 3. 45C2H. m), 3. 73(1H, m), 3. 990H, m), 4. 25(1H, m), 4. 33(1H, 
m), 5. 06(1H, d, J=12. 2Hz), 5. 130H, brm), 5. 14(1H, d, J=12. 2Hz), 7. 16-7. 33(10H, m). 

(J) (2S, 4S)-2-(N-tert-7* Y* -> Jj fr#-JlT i y) y ^7U-4-(N-tert- 7*h*> 

(I) T?#^>n/c(2S,4S)-2-(N-tert-7' h + v^;l/^-^T i y ) /• ^;U-4-(N- 
tert- 7* t- + ^*W'x;l/**7iX;l/77X^7 $ 7 )-N-<> i? frit : s t> fr* 
-;Ut°DUv?> (1.40g „ 2.29mmol) * t 9 J - )V (30ml) KigMU 55^°7-7>7 
AUHR (300mg ) <£riDxTx 7kHt#limT (1 ^£E) T--8feiIl$U*:^ $t.Ojc 
*#ffl^T (5 mffi) t?8 BTOgML/c M&£&J§iJL*:&, ®&£MMiSSLT 
mmfclr® (1.09g ^ £Sft) £#*io 

(K) (2S, 4S)-2-(N-tert-7' h * ■> *> )\>*<± JUT $ /) y ^;U-4-(N-tert- 7" 

* Wt-Mvt7 i-zl'T?-^ iVj-N^ 1 + 7x^;l/7°nt° 

(J) T|#bn/c(2S > 4S)-2-(N-tert-7* h + v*;U^x.;l/T i y ) y ^;U-4-(N- 
tert- 7* h + -/*;l/*-^* ; &7iX;l/7 7X^7 i y ) h°D'J^> (250mg , 0. 
525mmol ) *4 7 7°n t 0 ^T;U3-;Hc^Pt, (2>3-^**->7°o t°7l/) <>-fer 
> (276ml , 2. lOmmol) *%tt-mW!jMM\s1z Q fcmmm*®B.Mm LTt#t> 
ftfc^»£v/ll#'7 !I 7l'#-7A:7n^ ^77^ - (^y-/b-7PDW, 
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1:200 , w ) j:T^li»S!LT7Kil*©S<*E*»w36^t^«ja^ftoStt<* 
A &tfB £ N *-ft*'ftl55mg (48K ) . 126mg (39* ) *#fc 0 

. ^&f*A : ^H-NMR(CDClg) <5 : 1. 42(9H, s), 1. 43(9H, s), 1. 88C2H, m), 2. 26C1H, in). 
2. 490H, id), 2. 66-2. 80(6H, m), 2. 98C1H, ■). 3. 18(lH, brs), 3. 90C1H, m), 4. 04(1H, m), 
4. 33GH, m), 5. 14C1H, brs), 6. 78(1H, brs), 7. 15-7. 29C10H, m). 

. ■ ^H-NMR(CDClg) <5:1. 42(9H. s), 1. 44(9H, s), 1. 88(1H, m), 2. 13C1H, m), 

2. 22-2. 40C2H, m), 2. 66(2H, t. J=7. 3Hz), 2. 63-2. 83C4H, ni), 2. 97(1H, m), 3. 13(1H, m), 

3. 27(1H, id), 3. 84C1H, in). 3. 98(1H, m). 4. 31 (1H, m), 5. 05(1H, brs), 5. 56(1H. brs), 6. 
60(1H, brs), 7. 16-7. 28U0H. m). 

(L) (2S,4S)-2-Ti y^f;H-(*t7x-^77-^7; y)-N-(2- Fn* 
•>-3- 7 i-;P7°D t°;U) k°o u ^> (H&ftA ) 

(K) T#£ftfc(2S,4S)-2-(N-tert-7' h ^ -> * ;U^'^;U7 i y) y^;U-4-(N- 
tert- 7F + '>*;H-^* ; e7i-;l'77-^7;/)+(2- >W Kn*->-3 

- 7i-;l/7 , nW t?o U v?> (g&teA „ 155mg „ 0. 254mmol ) £4.2 

* y (4ml ) jr»j»$-fr2 «Fra«^Lfc. gJCtt*SaEjWSLy 9 J - 

«J (83.2mg. 62* ) *HtSWli UUfc. 

1 H-NMR(D 2 0) 5 : 1. 95C1H, m), 2. 26C2H. m), 2. 78C2H, t, J=7. 8Hz), 2. 83-2. 98(3H, m), 
3. 33(1H, m), 3. 44(1H, dd, J=13. 2, 9. 3Hz), 3. 57-3. 69(4H, m), 4. 07(2H, m), 4. 33(1H, m), 
4. 48(111, m), 7. 28-7. 46(10H. m). : 

(M) (2S.4S)-2-T $ J / f-;l>-4-(**7 i-^?-^? $ y )-N-(2- 'W Ku* 

(K) T^#t>n/c(2S.4S)-2-(N-tert-7' h + i/*;l/*'^-7U7 ~ y ) y ^;P-4-(N- 
tert- 7'h + i'*^t:-;l'* : t7i-;l/77-;l'7;;)-N-(2- 'W Ko*->-3 

- 7x^;U7°d tVl/) fcfa ij v?> (H&&B N 126mg , 0. 206ramol ) £4.2 

m/9 s-jum (3mi ) Kmmzw mmmwbtz 0 gj*w*«E«wu^^y- 
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m C72. 5Bg> 6855 ) ITjlfc, 

^H-NMRCDgO) 5 : 1. 95C1H, m), 2. 28(2H, m), 2. 76(2H, t, J=7. 3Hz), 2. 82-2. 95(3H, m). 
3. 31-3. 52(5H, m), 3. 68C1H, n), 3. 88(1H, m), 4. 05C1H, m). 4. 20C1H, a), 4. 48C1H. n), 7. 
29-7. 43 (1 OH, m). 

[HK&0J43] (2S,4S)-2-T J J /• f ;H-(*t7 i-;l/77-^7 ^ J )-N-( 

(A) (2S,4S)-2-(N-tert-7>*->#/Utf-/l/T $ /) ^ ^;M-(N-tert- 7'h*> 
*^-^* ; t7x-;l'77-;i/7; /)-N-( 7 x-/U7°d t°;UT » y 

HJ&0>J42(J) -C#^>n^(2S,4S)-2-(N-tert-7* V^i/iifrX-frT I J) tTfr 
-4-(N-tert- 7* frtf-fr**? s.-jVT =7 -)VT I /) h°P 'J (120mg 

> 0.252mmol ) ^mt^^V'y (3ml ) KfgflfU 4-7*-;l/»K (82. 8mg, 0. 
504mmol ) ^ 5>7*i**X*>JA7f F (163ml . 0. 758mmol ) N h >J xf 
^7i> (211ml „ 1.51mmol) ^ ^U!! Lfc-f 7 ->7 - K© h *i (10ml 

) ICO 1CKT;&n*T^&-C3 RjlHlllH^Ufeo £jfctt**no*;l/A-Cft«?UBl 

iiU#6 hWWft* ^ 'I* y** 7 A ^ *7 h / 77 -f - (y* / -/U- . 
?dd*MV 1:100 v v/v ) C T«f& L T»ffc£-$l ( 1 28mg > 80* ) &®tz 0 
^H-NMR(CDClg) <5:1.43(9H,s), 1. 45(9H, s), 1. 82-1. 96(4H,m), 2. 04-2. 16(2H,m),2. 
63-2. 71 (4H, m), 3. 13C1H. m). 3. 25(3H, m), 3. 44 (2H, m), 4. 05C1H. brs), 4. 24-4. 3K2H, 
m), 4. 50C1H, brs), 5. 43C1H, brs), 5. 70(1H, brs), 7. 15-7. 28C10H, m), 8. 35C1H. brs). 

(B) (2S,4S)-2-7$ y>fJH-(* ; e7i-;l/77-^7; y)-N-( 7x^7° a 
b°;l/T $ J ti ;U^-;l/) h° o »j i> > 

(A) •C#t.n/c(2S,4S)-2-(N-tert-7* h + ->^^^C^;l/T ^ /) y^^-4-(N- 
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tert- ^ h + i/*;^-;^*?!-^?-^ ; ;)-H 7 xx/l/7°a t°;U7 
$ j h°n 'J 2? y (128mg ^ 0. 201mmol ) *4. 2 *J£ig®M * 7 -;UJ£ 

LT*fe»U aS«*^x^;Px-r;l/*JS^THfl:**«ifl:'Wfc (83.3mg. 82 

x ) *a«ta«t itifco 

^-NMRCDgO) 5 : 1. 72C1H, m), 1. 89(2H, ra), 2. 27 (2H, m), 2. 48(1H, m), 2. 69-2. 76(4H, 
m), 2. 99-3. 33(6H, m), 4. 02OH, ■). 4. 03-4. 12C2H. m), 7. 26-7. 42C10H, m). 

mmmW (2S,4S)-2-T ~ J t f-JU-4-(**7x-/l/7 7-/l/7 i 7)-N-( 

(A) (2S,4S)-2-(N-tert-7>*->#;l/tf-;l>7 > ^/U-4-(N-tert- 7' h + -> 
2/ 71/**^^** 7 x— ^7 7-^7 i /)-N-( <>>/7y >-2- ijfrtf—JU) tfo 
'J v? > 

^ti42(J) T®t>ft*:(2S,4S)-2-(N-tert-7* Y*ist> )VX-)VT I y) t^/U 
-4-(N-tert- 7* h + y*;^-;^*? 1 -;l/7 7-/l'7 i y) fcfu'Jv?;/ (102mg 
. 0.214mmol ) M>'/77>2- # (52. Omg. 0. 321mmol ) £i£4fc/: 

(3ml ) K&PUO "CKTHOBt (8. 7mg N 0. 0642mmol) iWSCD- HC1 (61. 
5mg. 0.321mmol ) t V 'Jif^7.; > (44. 7mK 0. 321mmol ) #ill;tfc&N 

•>A 7 K^. isfn^7K-cgfe^ Lfzo ^mmzmymm* f y- 7 a tism l 

,(^;-;P-^po*^ 1:10, v/v ) CTtllLTll^l (HOmg , 83 

% ) £#^ 0 

^H-NMR(CDClg) 6 : 1. 44(9H. s), 1. 48(9H, s), 1. 97(2H, m), 2. 19(2H, m), 2. 72(2H, t, J 
=7. 3Hz), 3. 32(1H, m), 3. 59(1H, m), 4. 10(1H, m), 4. 31 (1H, m), 4. 49(1H, m), 4. 56C1H, m). 
5. 42(1H, in), 5. 810C1H, brs), 7. 13-7. 65C10H, m), 8. 54C1H. brs). 
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(B) (2S,4S)-2-7 $ J yfM-(t- ; e7x-;l/77-^7 i-/)-N-( ^>'/7 5> 
-2- art/tfJUU) t°o "J v?> 

(A) T*#£ft*:(2S,4S)-2-(N-tert-7 h*->*;l/#-^T 5 /) > f-;U-4-(N- 
tert- 7 h + ->*^* — 7 x—A/T i ./)-N- ( <>'/77 >-2- 

k°a 'J -7> (HOfflg „ 0. 177mmol ) £4.2 Mfei&Wt* ^ J - )^Wl 

(3mi ) izmmzm mmmwttz 0 frfcrnzmmmmb* ? ; - iv-cgm*®^ 

TfcflkU a«**yif^i-f^*J|l^lft**aiM (71. Omg. 81 

si ) ^-.mmt Lxm^o 

^-NMRCDgO) S : 1. 8K1H, m), 2. 30(2H, m), 2. 63(1H, ■), 2. 78(2H, t. J=7. 8Hz), 3. 34C1H, 
■), 3. 59C1H, m), 4. 04(1H. m), 4. 17C2H. m), 4. 61 (1H, m), 7. 12(1H, m), 7. 28-7. 33(3H, m), 
7. 42-7. 48C2H, ■), 7. 53-7. 60(2H, in), 7. 69(1H, m), 7. 85(1H, m). 

[^M^J45] (2S,4S)-2-7 i 7/f;M-(*t7 1 -^77-*7 $ J )-N-( 

(A) (2S,4S)-2-(N-tert-7 *7 i / ) > f-;l/-4-(N-tert- 7h*v 

*WJ42(J) Tt#bn/c(2S,4S)-2-(N-tert-7h + ->^^tC-^7 $ /) ^ 
-4-(N-tert- 7 h*->*^#i7U.**7 x-^^-W ;7) t°D 'J 7> (lOOmg 
< 0. 210mmol ) tO'/W f7'/-;H- #)W#>38 (48. 9mg. 0. 273minol ) 
%i&4tJ ?-ls > (3ml ) KigMLO tCTHOBt (8. 5mg N 0. 0629mmol) iWSCD- 
HC1 (52.3mg . 0. 273mmol ) t V UxW; 7 (38ml. 0.273mmol ) £flnx.rti 

7<r- (/ 9 J - fr-i? 1:100 . v/v ) ICTflMR ItM^ft 

(124mg % 93K ) *f§fc„ 
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l H-NMR(CDCl 3 ) S :1. 46(9H, s), 1. 47(9H, s), 1. 98C2H. ra), 2:21(2H, m), 2. 71 (2H, in). 
3. 40(1H, m). 3. 65(1H, m), 4. 34(2H, m), 4. 53(3H, m), 5. 46C2H, m), 7. 12-7. 28C5H, m), 7. 
47-7. 57(4H,m). 

(B) (2S,4S)-2-7 $ J t ^;l/-4-(**7 x -^7 5-^7 $ y )-N-( <>7[d] 
f - 7 7 - iJ - JlO tr p 'J y > 

(A) T#t>nfc(2S,4S)-2-(N-tert-7' h + ->^;U^-;U7 ; /) ^ ^;l/-4-(N- 
tert- ^h + '>*^-^*t7x-^77-.;l/7;y)+( OVCd] f7'/- 
;U-2- *7;Utf^;U) t°P'J^> (124mg . 0- 194mmol ) £4.2 9 J - fr 

mm. (3mi ) Kmrnzw mmmw^tzo B.&m*®&m&b/ 9 j -jut&iij# 

f"^*ffl^THfl;S*aH'fb'&'» (91.8mg, 9355 ) 

1 H-NMR(D 2 0) 5 : 1. 80(1H, ■), 2. 27 (2H, a), 2. 64C1H, «), 2. 73(2H, m), 3. 36(3H, m), 3. 
42C1H, ■). 4. 02OH, m), 4. 17C2H. ■). 4. 6K1H. ■), 6. 93C1H. m), 7. 20(4H, m). 7. 64(2H, 
brs),8.12(2H,brs). 

[^ifi#J46] (2S.4S)-2-7 i J ^f;M-(*t7x-;l/77-;l'7 $ 7 )-N-(6 
- > h * ->-2- t7h^W bf a 'J S> > ' 

(A) (2S, 4S)-2-(N-tert-7* h ^-^ii)^-)V7 I J ) / f-/U-4-(N-tert- 7 h + •> 
^.;l/if:ji;l/^ * 7 x ^/1/7 v -^7 £ > )-N-(6- / h # <>-2- *-7< h /I/) tf n 'J 

T#t>nfc(2S,4S)-2-(N-tert-7'h + ->^;U^-;b7 i /) 
-4-(N-tert- / 1< + ■> A 1 7 i ^^7 7 - ;l/7 ; ^ ) fnU^^ (lOOmg 

„ 0. 210mmol ) £6-y h*->-2- t7hx|[ (55. 2mg N 0. 273mmol ) Zi&itJ * 
(3ml ) KgtfLO "CKTHOBt (8. 5mg . 0. 0629mmol) tWSCD- HC1 (52. 3mg, 
0.273mmol ) t Y *)x.1-)l<7i > (38ml, 0. 273mmol ) *Joifc^ g&KH&L 
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iEfilSltllbtltM^y 'J tiffrijy A? 1-^77^ - (y *y- 
/I'-^pW^ 1:100 , v/v ) KTlfSLTM'ft^fe (134mg , 96K ) 

o 

^H-NMR(CDClg) <5 : 1. 45(9H, s), 1. 46C9H, s), 1. 83C1H, m), I. 92C1H, m), 2. 13C1H, in), 
2. 24C1H, m), 2. 66C2H, t, J=7. 8Hz), 3. 39C1H, m). 3. 50(2H, m), 3. 80(1H, id), 3. 92(3H, s), 
4. 27 (2H, m), 4. 51 (1H, m), 5. 33(1H, brs), 5. 71 (1H, brs), 7. 12-7. 27 (7H, m), 7. 47C1H, 
d, J=8. 3Hz), 7. 72C1H, m), 7. 85(1H, s), 8. 12C1H, brs). 

(B) (2S,4S)-2-7 5 / ^ f;H-(**7x^7 7-;H; y )-N-(6~ y h*->- 
2- i-7 h-T ;P) t°o 'J 

(A) T#«in^(2S.4S)-2-(N-tert-y h + i/*;U-t:-;l/7 $ / ) y f-;b-4-(N- 
tert- 7* h + ->77^*'-^* : &7 i_;l/77^^7 ^ y)-N-(6- y h*->-2- 7" 7 
h^;l/) t°o 'J y > (134mg „ 0.203mmol ) £4.2 m&m.t * J -)^Wi (3ml 

^-NMR^O) 5 : 1. 70(1H, m), 2. 14(1H, m), 2. 54(1H, m). 2. 60C1H, ni), 3. 28-3. 40(7H, 
m), 3. 69(1H, m). 3. 96C2H. m). 4. 54(1H, m). 6. 58C1H, m), 6. 84-7. 0K6H. m), 7. 47C1H. d, 
J=8. 3Hz), 7. 69(1H, ■), 7. 87C1H, s). 

'[*Jfcfll'47] (2S. 4S)-2-7 $ J J f;H-(*t 7 ^ ~)VT I J )-fH3 

(A) (2S,4S)-2-(N-tert-7* h + v^^+^;UT $ y) y f-;l/-4-(N-tert- 7*h*-> 
*^*-M« ; t7x-;l'77-;l'7;y)-N-(3- Kd + ->-2- t^7 h -f yU) t° 

i»J42(J) Tt#t>n/c(2S,4S)-2-(N-tert-y )\,X-)\>7 X y) y 3^1/ 
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-4-(N-tert- 7* h + •> ^ ;Wf 7 x - 7 - ^7 ;7 ) t°n<Ji?> (300rag 
, 0. 629mmol ) £3-'W Kd + ->-2- t7t>x| (178mg N 0. 944mmol ) £i&4t 

tTVy (6ml ) K&JBUO tKTHOBt (43. 5mgs 0. 315mmol ) iWSCD- HC1 
(181mg . 0.944mmol ) t V 'Jifil'T; > (132ml > 0. 944mmol ) £Jnx.*:^ 

(^/-^-i?ant>;^ 1:100 ^ v/v ) ICXfSUii^ (131mg . 
32X ) £#/c 0 

^H-NMR(CDClg) <5 :1. 43(18H. s), 1. 80(1H, m), 1. 90(1H, m), 2. 10(1H, m). 2. 25(1H, a). 
2. 65(2H, m), 3. 38(1H. m). 3. 47(1H, m), 3. 58(1H, m), 3. 89(1H, m), 4. 28(2H, m), 4. 52(1H, 
m), 5. 35(1H, m), 5. 67(1H, m). 7. 12-7. 28(9H, m), 7. 43(1H, t, J=7. 3Hz), 7. 63-7. 63(2H, 
m),8. 170H, brs),9. 64(1H, brs). 

(B) (2S,4S)-2-7 i J ;H-(* ; 67i-*77-;l/7; /)-N-(3- 'W Kp + 
•>-2- *7 h-OI/) t"nUy> 

(A) X#^ti/c(2S,4S)-2-(N-tert-7* h + v/^^jK^-^T J y ) ^t^^-4-(N- 
tert- 7* K->*;^-Mt7xi^77-;l'7 $ y )-N-(3- >W Kn*->-2 
- +7b4)V) t°n >J v>> (106mg „ 0. 164mmol ) £4.2 9 J -i^m. 

(3ml ) lc»J»S*2«rW«#^yt. SM^ESiU * / -^r|S[ll*#L 

xi&M^ imm* $ >v*m ^ t mm * ^£mt&%a ai. 3mg> 84 

% ) i&ffl&t LT#fc, 

^^MRCDgO) 5 : 1. 650H, m), 2. 24 (2H. m), 2. 65(3H, a), 2. 95(2H, t, J=10. 5Hz). 3. 15 
(1H, dd, J-ll. 2. 7. 3Hz), 3. 31-3. 40(2H, m), 3. 94(2H, m), 4. 50(1H, m), 6. 54(1H, t, J=7. 
3Hz), 6. 88(2H,t, J=7. 3Hz), 7. 03(2H, d. J=7. 3Hz), 7. 47-7. 5K2H, ■), 7. 6K1H, t, J=7. 
3Hz), 7. 86(tH, d, J=8. 3Hz), 7. 90C1H. s), 7. 95(1H, d, J=8. 3Hz). 



Lmmmm (2S,4S)-2-r i ^f;N-(*t7x-^77-^7 ~ V)-N-(2 
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«#J42(J) -C» 6 tlfc(2S, 4S)-2-(N-tert-7* h + > ft )IX-)IT I J) J1-)\< 
-4-(N-tert- 7* h + i/*;l/7K-^**7 s. -fry =7 -)\>T ^ / ) t° d 'J > £ 2- 

^-NMRCDgO) 5 :1. 67C1H, n). 2. 25C2H, m). 2. 65(3H, m), 3. 18(1H. m), 3. 33-3. 38(3H, 
m), 3. 94(2H, m), 4. 55C1H, m). 6. 61 (1H, t, J=7. 3Hz), 6. 95(2H, t. J=7. 3Hz), 7. 07(2H, d. 
J=7. 3Hz), 7. 60(1H, d, J=8. 8Hz), 7. 66-7. 71 (2H, m), 8. 04-8. 1K4H, m). 

\MWm~\ (2S.4S)-2-7 $ J t fH-(*t7x^*7?-^7 = J )-N-(2 
- j- 7 9 U > x t° d 'J y > 



(A) (2S,4S)-2-(N-tert-7* frK-frT i /) ^ f-rt/-4-(N-tert- 7*K*-> 
*M-M€7i-A77-;l'7 i /)-N-(2- ^-7^ l^>x;i/*^.;i/) tfu'ji? 

£&fifll42(J) -e#^>n/c(2S,4S)-2-(N-tert-7* h + v^;U4-C-;UT J y) / ^;l> 
-4-(N-tert- 7 , ht->^;Wf-Wt7 I -^77-;l'7 $ /) t°o »J i?y (126mg 
% 0.264mmol ) fcifrffcy f- 1/ > (2ml ) iC*gg?U MJi^TS > (43mK 0. 
309mmol ) t^ti~7 9 U >X^*-^ (70. lmg^ 0. 309mmol ) £0 'CKTflB^T 

Sf.tl ^7"W?A^D7 Ff7 7^ - (7% h > - > >fe >v 1:9 s v/v •):. 
»'IT^M#« (98.2mg, 56* ) *#fc„ 

^H-NMR(CDClg) 6 : 1. 43(9H, s), 1. 45(9H, s), 1. 75(2H, brs), 2. 15(1H, m). 2. 66(2H, t, 
J=7. 8Hz), 3. 44-3. 54(4H, ra), 3. 84C1H. brs), 4. 07(1H, brs), 4. 18C1H. brs), 5. 18(1H, 
brs), 5. 30(1H, brs). 7. 15-7. 20(3H, m), 7. 25-7. 28(2H, m), 7. 62-7. 66(2H, m), 7. 77(1H, 
dd, J=8. 3. 2. 0Hz), 7. 89-7. 98(3H, m), 8. 39C1H, s). 

(B) (2S,4S)-2-7 ^ J / fJH-(* : e7x-^77-^7 $ 7 )-N-(2- *7*l/> 
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(A) T#t>n^(2S,4S)-2-(N-tert-7* h + v^;l/tC-^T 5 y ) ^;U-4-(N- 
tert- 7'h + i/*;l"K-/l'*t7x-^75-;l'7;/)-N-(2- i-7 ? V >XJl<* 
tfo 'J -7> (98.2mg. 0. 147mmol ) £4.2 ffifeMW.* 9 J (3ml ) 

«««*2?xf-^x—f>-eaiMi^ *\mm\s®mmLxim\\L&m (67. 5m g> 

85X ) *-8H»»i Lti/:o 

1 H-NHRCD 2 0) 5 : 1. 56C1H. ■). 2. 19C3H, ■), 2. 68(2H, ■), 3. 10QH. m), 3. 25(2H, ■), 3. 
66C1H, m), 3. 85C1H, ■), 4. 18C1H, ■). 7. 22(3H, m), 7. 36C2H, m), 7. 74-7. 91 (3H, in), 8. 09 
-8.23(3H.m),8.60(lH,s). 

[^I^J5D] (2S,4S)-2-7W^fM-(**7xi;l'7 7^7; 7)-N-( a- 

(A) (2S,4S)-2-(N-tert-7' h * ->#;l/*x;U7 J y) > f-^-4-(N-tert- 7'h*-/ 
#;UtKx;I,**7 i-;l/7 7-*7 ^ y )-N-( a- h ^x > fn'jy 

^M^J42(J) T# £ftfc(2S. 4S)-2-(N-tert-7* h * •> #;l/*x;U7 ) y 
-4-(N-tert- 7" h*->*^-Wt7 I ^^77-;l/7 ^ 7) t°D'J-7> (126mg 

v 0. 264mmol ) %t£4b/ (2ml ) U h 'J xf;i/7 5 > (34. 5ml> 

0: 248mmol > i^ka- \e)Ux>XA*&~'* (47.2mg N 0. 24Bmmpl •). £0 tKTj&fl 

W^v-^W^A^DV h^'57^- (7-tr h>- h;l/i>, 1:9 „ v/v ) 
llTf»«UT3«Mb&tt (103mg > 62X ) *#fc c 

^H-NMR(CDClj) 5 :1.44(9H,s), 1.45(9H.s). 1. 93C1H, m). 2. 17C1H, m). 2. 69(2H, t, J 
=7. 3Hz), 3. 02C1H. m), 3. 14C1H. b), 3. 25(1H, ■), 3. 58C1H. m), 4. 09-4. 35C2H, ■), 4. 26 
(2H, s), 4. 79(1H, m), 5. 30(1H, brs), 7. 17-7. 37O0H, m). 
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(B) (2S,4S)-2-7 $ J * f-;l/-4-(**7 i^l/T^-^T c/)-N-( a- h;Ux> 
tin »j y > 

(A) T#£ft/c(2S,4S)-2-(N-tert-7' h*->*;l/«K-;U7 ^ / ) /f;7l/-4-(N- 

A 

tert- 7* h + >r*^jj?— 7*x;l/7 5 -^7 $ y)-N-( a- h;l/x>x;l/* 
h°o 'J i?> (103mg \ 0. 163mmol ) £4.2 £££BM * y - (3ml ) 

M^iJxf-^x-f^T^ *K^b3l!*&*^LTM4fc^ (65.1mg, 
79X ) *-*a»«Si LTlfco 

^-NMRCDgO) 5:1. 67(1H, n). 2. 27(2H, m), 2. 54(1H. m), 2. 74C2H, t, J=7. 3Hz). 3. 04- 
3. 09C3H. m), 3. 62C1H, m), 3. 97-4. 07(3H, m). 4. 6K2H, s), 7. 28-7. 5K10H, m). 

(2S,4S)-2-( 7 x - 7 - ^7 ; / / f ;l/)-4-/ 'i ->^7 ; ; -N 
-(2,2- ^7i^xf^) fp'Jv>> 

(A) N-(2,2- -^7i-;l/x^;l/)-cis-4-(N-tert-7* Y*i/J] frtf-fr? V v )\>T \ 

£Jlfll35(B) T»'&ftfclK2,2- v?7 x-;Ux^^)-cis-4-7 i J 7°n 'J > 
yf;l-xxf^ (266mg > 0. 820mmol ) iN-tert- 7* h + -> 77 ;!/#.=. jp*' ij -> > 
(172mg N 0. 984mmol ) £$g4fc> * W > (8ml ) C»»L0 "CKTHOBt (22. 2mg. 
0. 164mmol ) ifSCD' HC1 (189mg > 0. 984mmol ) £iDx.fc&> $filc#-fi.l/T— 

;l/x>. 1:2 N v/v ) (292mg , 74K ) £*§/c 0 

^H-NMR(CDClg) 6 :7. 30-7. 18C10H, ■), 6. 75C1H, brs), 4. 95UH, brs), 4. 23C1H. brs), 
4. 1K1H, dd, J=9. 8. MHz), 3. 64(3H, s), 3. 70-3. 56C2H, m), 3. 42(1H, dd, J=12. 2, 9. 8Hz), 
3. 32(1H, dd, J=9. 8, 3. 4Hz), 3. 04(1H, dd, J=12. 2, 6. 4Hz), 2. 85(1H, d. J=9. 3Hz), 2. 63 
(1H, dd, J=9. 3, 4. 9Hz), 2. 30C1H. m), 1. 76(1H, a), 1. 46(9H, s). 
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(B) (2S,4S)-2-'W Kn + >^ f-^-4-(N-tert- 7* h + ->^;U^-^/ U ->^7 ^ 
y)-N-(2,2- ^7 i ^xfW t°n'Ji?> 

(A) T#btl/cN-(2, 2- v>7 x-^i^^-cis-^CN-tert-T* h*->#7l/#^jU 

7°p'J > ^f^xxf;!' (144mg > 0. 299mmol ) £THF (5ml 
) K^U^-ftlS??!!^ MJ 7A (33.9mg. 0. 897mmol ) ZMx., 
titfU 9 J -)V (0.5ml ) £0.5 HfP^tfT^o < 0 tiTltl^fco $ e>K 

a*/UA N 1:10> v/v ) JCTftSUTM^^ (119mg „ 88X ) £#/c c 
^H-NMR(CDClg) 5 :7. 35-7. 2K10H, m), 6. 46C1H, brs), 4. 95(1H, brs), 4. 30(1H, m). 4. 
09C1H. dd, J=U. 7, 4. 9Hz), 3. 68-3. 6K2H, m), 3. 50(1H, d, J=ll. 7Hz). 3. 33C1H, dd, J= 
12. 2, 11. 7Hz), 3. 20C1H, d, J=ll. 7Hz), 3. 15C1H, d, J=9. 3Hz), 2. 94(1H. dd, 12. 2, 4. 9Hz), 
2. 72C1H, d, J=8. 8Hz), 2. 56C1H, dd, J=9. 3, 4. 4Hz), 2. 29(1H, m), 1. 68C1H, brs), 1. 48QH, 
m). 1.46(9H,s). 

(0 (2S,4S)-2-> 9 yXJl+>~J\/**i/ J ^;U-4-(N-tert- 7' h * v ij frX-fr? 
'J->;l/7i;H-(2,2- i?7i-;l'Xf;l/) fc c p'Ji>> 

(B) T?#£ft/c(2S,4S)-2-'W Ko*W ^;b-4-(N-tert- 7* h*->*;l/tf^;U 
/'J->^7;;)-N-(2,2- ^7x-;Hf;V) h°a'j>?> (119mg , 0. 262mmol ) 

l/ > (3ml ) K&ftU m^^>x;l/^^v> .(6iml, 0. 787mmol ). <t 
HJi^l/T S > (110ml . 0.787mmol ) £50x7:0 °CKT1 B#[igjij$ Lrtio £ S> 
k£J£$£;7 PD*;i/A-e«btSfn^7K#^- h 'J 7 atKJ&$u H^^tKt 

ftett (161mg „ *»fco *§£ftfc&Sfcl*£ft&±f*m-*-£tt<& 

(D) (2S,4S)-2-7v? f-rt>-4-(M-tert- 7 h * »>*7U**r.7l/r 'J >7l/T $ 
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N-(2, 2- •;7i-^xf;l/) fc°o'J^> 

(C) T^#t>n^(2S,4S)-2-^ ^>^^*-^^ + ->y ^;l/-4-CN-tert- 7*h*>> 
^l/tfx/t/^'J i/;UT $ /)-N-(2,2- i>7 i-^xf;l/) t°DUv?> (139mg , 0. 
261mmol ) £DMF -* (10:k v/v , 3.3ml ) K?gj$U T^it* Y (85. 
Omg. 1.31mmol) ^iPx.T70iC{CT6 B#M#L*: 0 ig$£££EE 

i7D7h/77^ - (B^x^;l/- h>x> N 1:1 „ v /v ) KT*f!g LT^jSft 
^ (71.8mg, 57* ) «fco 

^H-NMR(CDClg) <5 :7. 34-7. 20Q0H. m), 6. 43C1H, m), 4. 640H, brs), 4. 180H, dd, J=8. 
3, 7. 8Hz), 4. 04(1H, in). 3. 75C1H, s), 3. 65(1H, d, J=ll. 2Hz), 3. 33(1H, dd. J=17. 1, 4. 9Hz), 
3. 07C1H, dd, J=12. 7, 8. 8Hz), 2. 95-2. 88(2H, m), 2. 70C1H, m), 2. 53(1H, d, J=10. 3Hz), 
2. 50C1H. d, J=10. 3Hz), 1. 69C2H, m), 1. 47(9H, s). 

(E) (2S,4S)-2-T ^ / > f-^-4-(N-tert- y F + '/^^-^/'J ^ /)- 
N-(2,2- v?7 *x;l,x?-;l/) fcfo >) v>> 

(D) T#t>tl/c(2S,4S)-2-T^ K> ^;U-4-(N-tert- 7* h *•> ^ >J -> 
i /)-N-(2,2- i>7 !-/HfW h°nl)^> (71. 8mg, 0. 150mmol ) £/• 9 

(3ml ) K2gft?U W'tvW^fem (lOmg) ^fiD^T. 7K^#fflmT (1 
£UE) t-liUlfc. M&£i!tJSiJL*:m, ^^liUlTii^ (70. 

omg. MMi®r : &Mtei ®t>ftWM8®\t z n\>A±mm?z 

(F) (2S,4S)-2-(N-tert-7' K,i/*;H-;l'7x-*77-;l'7 $ J t f-;l/)-4- 
(N-tert-7' h*->^^l/^x;U/»J ->;U7 ^y)-N-(2,2- v»7xx;Ux^7U) t'n'J 

(E) T*§£tl/c(2S.4S)-2-7 ^ J t ^/U-4~(N-tert- 7* h * > rt^tfx;!,?' ij 
^7;y)-N-(2,2- -^7xx;l/x^;U) t°D"J^> (67. 9mg. 0. 150mmol ) £N- 
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tert- 7* h*^*M-^7i-;l/77-> (47.8mg. 0. 180mmol ) ^it/=f-\y 
y (3ml ) K^fl?L0 ^CKTHOBt (4. lag % 0. 030aaol ) iWSCD- HC1 (34. 5ag, 
0. 180aaol ) gi&KHS U-Mj$ Ltz 0 JxJ&$£ ? n o 

Y;U*tJg?ov h/77<f- (ffilx^- h*x>, 1:1 N v/v ) KTf*»UT 
mmft&<® (42.3ag^ 40X ) £t#/c 0 

^H-NMR(CDClg) <5 : 1. 47(s, 18H), 1. 63C1H. a), 1. 80C1H. a), 2. 47-2. 45 (2H, m). 2. 59C1H, 
in), 2. 70(1H, a), 2. 98-2. 96(2H, m), 3. 03C1H, a), 3. 38C1H, a), 3. 48(1», a), 3. 99-3. 93 
(2H, a), 4. 18-4. 13C2H, a), 4. 97(1H, brs), 5. 18C1H, brs), 6. 57C1H. brs). 7. 34-7. 18C15H. 
a),6.04(lH,brs). 

(G) (2S.4S)-2-( 7 *-;UT 7 -Jl>7 Z J isfrTl >/-N-(2. 2-S>7 

i^Mf;l/) t° a 'J i>> 

(F) -Ct#£ft*:(2S,4S)-2-(N-tert-7* h *->73;U#^;l/7 iX^j^-il'T $ / 
t ^Jl/)-4-(N-tert-7* h*-S/*;l»K— Jl>^U Wl/7; y)-N-(2, 2- ^7ix;l/xf 
;U) t°D'Ji?> (42.3ag^ 0.064aaol ) £5.3 * / - ;M£$ (2ml ) K 

•?.xf/l,x-fATMt> *«=«»L8fcteffijSUTM<b^ (27.7ag. 75X ) 

^MR(D^O) 6 :1.>35(1H, q, J=12. 2Hz), 1. 83C1H. a), 2. 80-2. 87 (2H, a). 3, lOClH, dd, 
J=13. 6, 8. 8Hz), 3. 26(1H, dd, J=13. 6, 6. 8Hz), 3. 79(111, d, J=16. 1Hz), 3. 84C1H. d, J=16. 
1Hz). 4. 05-4. 15C5H. a), 4. 46C1H. t, J=7. 8Hz), 7. 26-7. 47G5H, a). 

mmmSfi N-C2, 2- y 7 x x;l,xf ;l/)-3- / 'J •> ^7 ; / -5-(7 1 - 7 x 
)\s7 I J) K>X7 I K 

(A) N-C2, 2- 97 *i*xf *H 5-i> 7 ? M>X7 S K 
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3,5-^7;/$lfl (1.53g) £THF (20ml) KJBiB-U 

y CI. 98s ) £iD*-> xk&TVSCD- HC1 (2.42g ) > HOBt (0. 27g ) > h 
'Jxf;b7; > CI. 02g ) £*nx- 3flT5 BITO$L,/c 0 St6tt*«E««HI % 

Itt'LfcBflwfcaMU £M4t&® CI. 04g ) *&fc 0 S h 

o*^A-y^y-;K 24:K v/v ) <fc 0 US U 3»fk6tt (0.88g ) iWfc^ 
-NMR(DMSO-dg) <5 :3. 80C2H, dd, J=5. 9, 7. 8Hz). 4. 39C1H, t, J=7. 8Hz), 4. 78C4H, s), 5. 
89C1H, t. J=2. 0Hz), 6. 08(2H, d, J=l. 5Hz), 7. 17C2H, ■), 7. 28C8H, n), 7. 93C1H, t, J=5. 
4Hz). 

(B) 3.5-fc"X(N- ^>?Wtv/**!Ki/l/7 s.-)VT v -)IT I y)-N-(2,2- 

x x^7 7x;l/7;y)-H2,2- "77xi*xf*) 'OXT; K 
(A) T#S>*l*:N-C2,2- 77 1 ^xf^H5-77;M>X7; K (0.824g) 
(15ml) K&JSfU N-^>^;P^-+.>^;P^^;l / 7 x ^;l, 
7 7- y CI. 12s ) 7k#TTrSCD- HCl (0.524g) , HOBt CO. 067g) ZMz.. 

%&~e2mmmwLtz 0 &jgm&*B.mm&. ^dd*^^ ?^>wt?m 
■m, Mm$tm*mi- h y k ^atsu, @ 

; ^ -99^19 : k v/v ) ck 0 ||}JB! U M4b&^©3, 5- 1" X CN-<> )P iJ 
j],tfsL)l>7 j.z-frTv—frT I /)-N-(2,2- -77iX^xf X>X7 ; K (0. 
488g) Rm-T i J V fr* * is il )\s#-)\>7 x. —)VT =7 — )\>T $ /)- 

N-C2.2- '7 7ix;l/xf^ ^>X7; K CO. 919g) £f#/c 0 
•3,5-b*X(N- <>-7;l/t + ->*W;x*7xx;l/77XjL/7;;)-N-(2,2- -^7 
xX^xfW ^7X7; K : ^-NMRCCDClg) 5 :2. 8-3. 0C2H, m), 3. 0-3. 2(2H, m), 
3. 9-4. 1C2H, m), 4. 37C1H, t, J=7. 3Hz), 4. 5-4. 7C2H, m), 5. 02C4H, dd, J=12. 2, 18. 1Hz), 
5. 4-5. 5C2H, m), 6. 90C1H, brs), 7. 1-7. 3C31H, m), 7. 52C1H, s). 
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• 3-7 i /-5-(N-^>-W*'>*^^7ii;l'77-;l'7 ^ /)-N-(2,2- 
v?7x-^xf;l/) K>XTl K : ^-NMRCCDClg) <5 :3. 0-3. 2(2H, m), 3. 9-4. K2H, 
id), 4. 2-4. 4(1H, m), 4. 4-4. 6(1H, m), 5. 06(2H, d, J=5. 4Hz), 5. 3-5. 5(1H, m), 6. 4-6. 6(2H, 
m), 6. 7-6.9C1H, m), 7. 1-7. 4C21H, m). 

(C) 3-(N- ^yV)lJr*r ; sti)V#-)\'>fV *>J17 I y)-5-(N- ^>v?;l/**v/#^ 
; |-;-^7i-^77-^7;/)-N-(2,2- ^i-JUf/P) ^>X7; K 

(B) T#£.*l*:3-y i; ;-5-(N-^>^At+->*;^;-^7x-^77-^7 = 
y)-N-(2.2- -^i-^xfyl/) OXTl K (0. 40g ) ^>(L^^P> (5ml ) 
Kjgfl?U -30 q C{c^^ N-^yi?;U^-+i/77^^-;U/U v^U^u^-r K (0. 
285g) h >;if^7 i > (0.23g ) £iO;U MT1 BfP^jtifL/Co £J&&£ 
? DO*^AT#$?U 7j<, £&fQs£®?7)<^ h l> *Azk?g$U 7KT^, ^7K6it 
i?^- h 'JOA-c^ ^^^M^s •> 'J iiffrjjvl-yw? ^77^- 

(7ou*;UA-7-fer h 9:1 . v/v ) J; *9 &mit&m (0. 482g) 

^H-NMR(CDClg) 5 :2. 8-3. 0(1H, m). 3. 0-3. 2(1H, m), 3. 86C2H, d, J=5. 4Hz). 4. 00(2H. 
m), 4. 35(1H, t. J=7. 3Hz), 4. 4-4. 6(1H. m), 5. 01 (2H, dd, J=12. 2, 21. 0Hz), 5. 11 (2H, s). 
6. 86(1H, brs), 7. 0-7. 5C27H, m). 

(P) N-(2,2- v>7x-^xf ^)-3-/g y;l/7; /-5-(7i-/l/77-^7 ; ;) 

^ XT i'M V: • ;•, • ; ■. ,-. ■■ " ■ 

(C) «#&ti*:3-(N- Oi>;U^-^r'>77;U**^;i/^u i/;i/7 $ y)-5-(N- 
;U4-+->77^^-7U7 i-^T7^;i/T i /)-N-(2,2- ^x-^f^) KyX 
7 5 K (0.451g) £i*y-^ (12ml) 5X'<7 -7 9 A^HSt (0. lg) Rtfl 

m%tm*®m a i8n>i) *jn*u 7Km#fflmT a mm) „ gj&T22u#iigjs# 
mmitit® (o.3oig) %-imi&tLTWtco 

1 H-NMR(DMSO-dg) 6 :3. 0-3. 3(2H, m), 3. 79(2H, d. J=5. 9Hz), 3. 89(2H, t, J=5. 9Hz), 4. 
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30C1H, id), 4. 42C1H. t, 3=7. 8Hz), 7. 1-7. 2(2H, m), 7. 2-7. 4C14H, m), 7. 62C2H, m), 8. 00 
(1H. s). 

[$)MV53] 3,5-fX( 7i-;P7 7-^7;/)+(2,2- ^7x-;Hf^) 

«^J52(B) T#t>n/c3,5-b"x(N- '<>-W+^*w;-^7 i -yl'77- 
J17 i /)-N-(2,2- ^7x^-vl/i^;l/) 'OXT; K (0.448g) £x^/-;i/ 
(12ml) KigjBU W'^Vy^&im (O.lg) &tfl j££i£g&7j<fg& (1.07ml) £M 

mmi. ^xf^x-f/^iD^iMtt^ %m<t&® (o.330g) ^-^jgi 

1 H-NMR(DMSO-dg) 5 :3. 1-3. 3(4H, m), 3. 89(2H, m), 4. 30C2H. in), 4. 43(1H, t, J=7. 8Hz), 
7. 1-7. 4(20H, m), 7. 62(2H, m), 7. 95(1H, s). 

[M0IJ54] 3-7;/-5-(7i-;l'77-^7;yH-(2,2- -?7i-;l/Xf;l/) 
KyX7 I K 

^M^152(B) T-#^>tl/c3-7^-5-(N- '^^^t+->*W-^7 i ^^77- 
;UT ; /)-N-(2,2- ^7x->xf^) OX7 1 K (0. 198mg) £x*/-;l/ 
(10ml ) IC&JS?. 5X^7^-7 A£tfH (O.lg) &tfl &5££m7Ki£$t (0.68ml) £ 
*Dx.> TKH^ffl^T (1 ^£E) . £&T22B#liSi#L*:o MJ£*iit£^ 
•g^l^; .^i; t^^x - x *f iTA^^^ifl^v (0 ; 165g) 

^-NilfKDilSO-dg) 5 :3. 0-3. 3(2H, m), 3. 89 (2H, m), 4. 33(1H, m), 4. 43(1H, t. J=7. 8Hz), 
7. l-7.4(17H,m),7.74(lH,m). 

.[^£Sfe0fl55] N-(2,2- i>7x-;Hf;l')-3-(3- 7; / T'oft-^; /)- 
5-( 7i-*77^7;/) KyXTl K 
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(A) 3-(3-(N-<>^;U**->£/l/tf^;b7 $ y) /d \£t-)lT I J )-5-(N- O 
•^;l/t+y*^t:-;l'7 J r.,;i/77-^7 ^ y)-N-(2,2- i?7 x-^xfW 
X7 $ K 

^it#J52(B) Tt#b»n/c3-T i ; -S-CN-^ > * •> * 7 1 ;;P7 7 
-JVTI y)-N-(2,2- y7i-;Hf^) K (0.21g ) Zi&ittT-vy 

(5ml ) K&8?U -30 °CK'&n'&, 3-(N- 'Ov?W + y*;Wt:_;l/7; y) 
/Dt>?D7^ K (0.207g) , K'Jxf^T; y (0. 16g ) £j&DX-, ^&T1 

7jc-e^. »7ke5®^- h 'J7at^ •> u -hf^n 

7A7D?K77^ - (^oot>7PA->^y-7l/ N 24:K v/v ) iOliU 
(0. 28g ) <H#/c 0 

^-NMRCCDClg) <5 :2. 0-2. 5(2H, m), 2. 8-2. 9(1H, m), 3. 0-3. KlH ( m), 3. 3-3. 5(2H, m), 
3. 99C2H. in), 4. 3-4. 4(1H. m), 4. 4-4. 6(1H, in). 4. 98(lH, s), 5. 06OH, s), 6. 8-7. 5(28H, 
m). 

(B) N-(2.2- •^7x-7l'i^7U)-3-(3- 7 $ y 7°d tf;*-7l/7 $ y)-5-( 7 
75-71/ 7 i y ) OXT I K 

(A) T#t>n/c3-(3-(N-^>-^7l/^- + ->^7l/^^T ^ y) 7°D t°^^7UT 
-5-(N- <y i J)\s**i'ij)\'X—)\/7±-)\,T : 7—)\'T I y)-N-(2,2- ?7x- JU 
x.*f-)\>) 1 K (0. 26 lg) **^y-7l/ (10ml) tr^fl?, 5X/^^7A#tfit 

(0/ lg) ■&Vimfe&Wl&m%i (0. 67ml) ^jDx. Tjc^ffl^T (l-.«]fc v £fi 

fczmw., nmt^m (o. i79g) *z.tmt&t LT^#/c 0 

^-NMIKDMSO-dg) 5 :2. 7-2. 8(2H, m), 2. 9-3. 3(4H, m), 3. 8-3. 9(2H, m), 4. 2-4. 3(1H, 
m), 4. 42C1H, t, J=7. 8Hz), 7. 1-7. 2(2H, m), 7. 2-7. 4(14H, m), 7. 57(1H. s), 7. 64(1H, s), 
8.02(lH,s). 

[§1^56] N-(3- 7x^.7U7'o t°7l/)-3-^'J •>7l'7$ y-5-(7x^7P7 7-7L/ 

94 



WO 98/17625 



PCT/JP97/03812 



75 y) OXT I K 

(A) N-(3- 7i-;l//Dt»-3,5-?-ha<>X7; K 
3.5-$>-hn3?;&» (2. 13g ) £THF (20ml) fcBiHU 3-7x-;^ut^ 

7 5 > (1.36g ) *jD*.s ?J<&T\ WSCD- HC1 (2. 50g ) &tfHOBt (0. 27g ) £flD 

&® (3. 26g ) £#fc 0 

^H-NMR(CDClg) 6 :2. 05 (2H, tt, J=6. 8, 7. 3Hz), 2. 78 (2H, t, J=7. 3Hz), 3. 59(2H ( dt, J 
=5. 9, 6. 8Hz), 6. 34(1H, brs), 7. 1-7. 3(5H. m), 8. 76(2H, d, J=2. 0Hz), 9. 12C1H, t, J=2. 
0Hz). 

(B) N-(3- 7i-^/uW-3,5-?7;M>X7; K 

(A) T»&*lfcN-(3- 7i-*7 , Dlf^H5-^l>D'<^7.; K (2.98g) 
£THF (40ml) K»J»U 5X'<7 l±m% (2. Og) fciD*. **»ffl&T (1 
mffi) > £fiT24BflBI»#Lfco i&J&£M£B&&&U : s V * >f to* 
7^^D7 h?'5 74- (^n-D7h;UA->^y->K 19:K v/v ) J: OfitSSU 

mmit£y> (2. 33g ) *#fc 0 

^H-NMR(CDClg) 5 : 1. 92C2H. tt, J=6. 8, 7. 3Hz), 2. 70C2H, t, J=7. 3Hz), 3. 44C2H, dt. J 
=5. 8. 6. 8Hz), 6: 08(111, t, J =2, 0Hz). 6. 34C2H. d. Jr2-. 0Hz). 7. 1-7. 4(511; in), 

(O 3,5-h"X(N- <y-J)^^r ; yij)i'%-)Vy x-jbT y -frT I J )-N-(3- 7* 

7^-71/7 5 7)-N-(3- 7 x-;P7°o h°7l/) OX7 5 K 

(B) T#£ftrt:N-(3- 7x-7P7ob°7l/)-3,5-y7$ 7 0X7 5 K (0.8lg ) 
^mt/=f-\yy (2flml) KfcgftfU N-Ov > ;l/^ + '>73;l/t:-;l'7x-7U77-> 

(1.35g ) ^riP^s *#TWSCD- HC1 (0. 634g) „ HOBt (0.081g) ZMz., M"C 
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ij ^WH^n? h ^57 4 - (9 P P*7UA-7-fer h 19:1—9:1 v/ 

7i ;l/7 $y)-N-(3- 7xi*^'W 'OXT; K (0. 627g) &C>*3-7$y- 
5_(N-/<>. 77 7l/# — 7U7 x — 5 — ^7 $ J )-N-(3- 7 x— 7l/7°P t° 

71/) 'OXT; K (0.893g) fcftfco 

■3,5-fc**(N- ^>W+->**#i*7*-*7 7i ^7 5 /HK8- 7x^ 
71/7'p t°7l/) \>X7; K : ^-NMRCCDClg) <S :1. 8-2. 0(2H, ■), 2. 5-2. 8(2H. m), 2. 
8-3. 0(2H, ■). 3. 0-3. 4(4H, ■). 4. 6-4. 8(2H, ■), 4. 9-5. 1 (4H, ■), 5. 5-5, 6C2H. ■). 7. 0- 
7.4C27H, m),7. 6K1H, s). 

. 3_ 7 ; y_5_( t j-/<>e;7U^ + ->^7U**r.7l/7x-;U77->'l'7 $ J )-N-(3~ 7x 
-7U7 , otf7P) <yX7i K : ^H-NMR(CDClj) 5 : 1. 8-2. 0(2H. ■), 2. 6-2. 7(2H, m), 

3. 0-3. 2(2H, m), 3. 3-3. 5(2H, m), 4. 5-4. 6(1H, m), 5. 07C2H, s), 6. 68(2H, s), 6- 97C1H. 

s),7. 1-7.4C15H, m). 

(D) 3-(N- Ky-J)\<ir*^i])\<X-)\>W '>*T i J )-5-(H- ^ > 5? 7U** •> 2/71/ 
^-;l/7.x-;P7 7~^7 5 y)-N-(3- 7x^7l/7°p t°;l/) K 

(C) T#t>ti/c3-7 i /-5-(N-^>^7l/:t*i'77 7U*:=.^7x-7l/7-7-A'7 $ 
y) _ N _(3_ 7l - ;V7" u .t°7l/) ^>X75 K (0.284g) *tt-fb^f-l/> (10ml) E 
; 'N#%§7#f4 '^S^jM'^. (0; 14g ) X v .^#iisGD- ;' 
HC1 (0.129'g) k^HOBt (0. 014g) £jbPX.> M*22I*M«# L fc. WHlL/c®^ 

zmi, $m<t&ts co. i42g) s*K«***no*7i<AT#*u ?Kv 

^MUS^n -> 'J 77-7*71/777 PV ^77^" ( 9 P P * to A - 7 * h > . 

9:1 s v/v ) J; mMltit® (0. 157g) *»fc 0 

l H-NMR(CDCl 3 ) 5 : 1. 8-2. 0(2H, m), 2. 5-2. 7(2H, m), 2. 8-3. 0(1H, a), 3. 0-3. 2(1H, m), 
3. 2-3. 5(2H, m), 3. 80-3. 95C1H. m), 3. 95-4. 10(1H, m), 4. 5-4. 6(1H, in), 5. 04(2H, s), 5. 
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(E) N-(3- 7 x-)l>7a \£)l>)-%-?>) i/frT $ J -5-(7 x -il/77 — ;U7 5 y) 

(D) T#£*l*:3-(N- '<>y;W + y*M'-^/ | jy^7-;)-5-(N- Ov* 
W + ->A^^-;l'7x-;l'77-^7iy)-N-(3- 7i-;i//ot» K>X7 
= K (0.288g) *x*y~;u (10ml) Kg*?^ 5X'<5 ^tf AgHjf (0. 15g ) &tfl 

(o.82mi) *ini. imnm%y (i aje> . gj&-ci6^m^ 
%mt^m (o. i96g) *-i*g**at lti#*:o 

^-NMRCDgO) <5 : 1. 8-2. 0(2H, m), 2. 6-2. 7(2H, m), 3. 0-3. 4(4H, a). 4. 02(2H. s), 4. 37 
(1H, t, J=7. 3Hz), 7. 0-7. K1H, m). 7. 1-7. 4(10H, m), 7. 50C1H, s), 7. 77(1H, s). 

[SMt«l57] 3.5-t"X( 7 x-^7 7-^7;y)-N-(3- 7 x x;P7°o t';P) 

Hlffi#>J56(C) -e#£ftfc3, 5-ex(N- <>^w->*^t:-;i'7i^77- 

*7;;)-N-(3- 7i-^nt» KyXTl K (0. 269g) £x*y-;b (10ml) 
C*f*. 5SK^°7 (0. 15g ) SO'l *l£ig®7jc*g& (0.68ml) 7jc 

m^ffl^r (i «E) > MT2iRfiai*#L/fc. fmzm*&, mmzusBm&u 

y3L?jl>x.-T.)l%mzmfc%iMM* m&4k^ (0.330g) .i^fifflWttiLTKste. 
^H-NMR(DMSb-dg) 5 : i. 7t1. 9(2H, m),'2l6-2. 7(2H, m), 3. 1-3. 3(6H. m), 4. 3-4. 4(211, 
m), 7, 1-7. 4(15H, m), 7. 73(2H, d. J=2. 0Hz), 8. OOdH. d, J=2. 0Hz). 

[&M50«58] 3-7 5 y-5-(7 x-^7 7-^7 5 y )-N-(3- 7 x -;U7°d t°;l/) 
"OX 7 $ K 

^life#J56(C) TWbtllzZ-T $ /-5-(N-^>S^**->#;U*:.=^7 i-*77 
-^7;7)-N-(3- 7x-;l/7°pfW 'OXT; K (0. 222g) £x:?/-;U 
(10ml) fcgff*, 5X^*7 (O.lg) &tfl fl£ltK7|C»ft (0.85ml) £JP 
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SlfcU 2>xf-;i/x— f;l/*ftlAH**aM!{N (0. 173g) 

^H-NHR(DMSO-dg) 5 : 1. 7-1. 9(2H, m), 2. 6-2. 7(2H, m), 3. 1-3. 3(4H, m), 4. 2-4. 4(2H, 
■), 7. 1-7. 4(11H, ■), 7. 77C1H, s), 7. 84(1H, s). 



mMMW] N-(3- 7x-;^af^)-3-(3- 7$ / 7 a VHr-frT I y)-5-(7 
1-^77-^7;/) OXT i K 

(A) 3-(3-0l- / <>v>^3*"*->*^*-^7 5 7) 7u fcf^xyUT ^ /)-5-(N- O 
v?M*->*M:-;l'7x-^77-/l'7;;)-N-(3- 7x-;l/7°Dt°;l/) ox 

7 ; k 

$mm$MO mbtitzZ-Ti y -5-(N-^ > •> * 7 x -;i/7 7 
-;P7 5/)-N-(3- 7x-^7'Pt» OX7Z K (0. 219g) f- U > 

(10ml) CfcflfU 3-(N- ^>^^ + i/*;U**x;py= y) 7*Dlftyi (0. 
116g) £*Dx.. 7j<^TWSCD- HC1 (0.099g) StfHOBt (O.Ollg) ^-iDx.. ^i&-C22 
HKHjlLt. ^noWC*RU tKn fift^Bt**^- Ml 7K 

•7 h/77^ - (^npWA-7t h 9:1 ^ v/v ) <fc9*j|g{U &mt&fo 
(0.288g) 

^H-NMR(CDClg) 5:1. 6-2. 0 (4H, m), 2. 4-2. 7(4H, ■), 2. 7-3. 0C1H. m). 3. 0-3, 1 (1H. m), 
•3.2-31 5<2H v id);3, 5-?. 6(2Jvm), 4y4r4. 6(1H, m), 4. 9f5. 2(4H. in), 6. 9-7. 5(23H. m). , / 

(B) N-(3- 7x-^/Pt>j-H3- 7 5 /-fu\£*-)\/7 I y)-5-( 7x-*7 
7-;l/7 ^ 7 ) KyXT ; F 

(A) •c#^n/c3-(3-(N-^>i?^*v/*;u^-;U7 $ y) yaft-^;;) 
-5-(N- '<>i?;^*v'*;i/tC-;i/7x-;i/77-;i'7;;)-N-(3- 7x-*7 , d 
tVl/) OX7S K (0.273g) £x*y-;l/ (10ml) 5X/<5$>*A£# (0. 

i5g ) &cfi (o.76mi) *jn*.. imnm^y (i mm) > mmrc 

immmwbizo femzti&mmL, ^x^x-x^aa^f* 
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*»JBU &m<t&® (0. 1758) nnt 0 - 

^-NMRCDgO) 6 : 1. 8-1. 9(2H, m). 2. 5-2. 7(2H, m), 2. 8-2. 9(2H, m), 3. 1-3. 3(6H, ■), 4. 

2- 4. 4(1H, m), 7. 0-7. K1H, m), 7. 1-7. 2(10H, ■), 7. 47C1H, d, J=l. 5Hz), 7. 74(1H, d, J= 
2. 0Hz). 

[rnmmm N-(3- 7x^;U7'ntf/U)-3-/y >;U7 5/-5-(**7x-;l>7 7 
-^7 S J ) ^>XT ^ K 

(A) 3.5-t"x(N- '<>^;l't*>'*M-;l't«t7i-;l/77^^7;;)-N-(3 

* ; 6 7 4 -^7 7-;l'7;;)-N-(3- 7x^^7°nh» OXTi K 

^Jffi#J56(B) T#£>ftfcN-(3- 7 I ^7'nt>H5-y7;M>X7; K (0. 
81g ) Zt&il/I-Vy (20ml) K&j»U N-^>^W*->*W:-Mt7i^ 
;l/77-> (1.41g ) *i!DA. zkftTISCD- HC1 (0. 634g) &tfH0Bt (0. 081g ) 

fifll^g**** b 'J 7A*Mv |> "J H» 

&fiBE&lft%. v 'J iiffr-hv A? d-7 h 757 ^ - (7Dn*;l/i-7*^, 
19:1-9:1 > v/v ) J:9i|tS!!U MftM®3. 5- t'X(N- ^>*;M-^5/*/M? 
-W ; E7i-;l'77-;i/7;y)-N-(3- 7x-^7Dtf;i/) OXT i K (0. 
579g) &tf3-7 J y -^(N-^ > •> * ^t:-;!/** 7 * - ^7 7 -;P7 ^ y) 

r N-(3- 7 x^^nt';l/} ^>X7 ; K (0. 8?8g) £#fc 0 
•3,5-t"X(N- ^ > -7 Jl/t + •> * - 7 i ^.;l/7 7 - ^7 ; /)-N-(3- 

7 x -/U7°o tf;U) KyX7 z. K : ^-NMRCCDClg) 5 : 1. 8-2. 2(4H, m), 2. 5-2. 9(6H, 
ra), 3. 2-3. 5(2H, m), 4. 2-4. 4(2H, m), 4. 9-5. 2(4H, m), 5. 4-5. 5(2H, m), 7. 0-7. 4(28H, m). • 

3- 7 ^ ;-5-(N-'<>^W*->A;l'*'-;l'*t7 x ji;|/T5-;b7 ^ / )-N-(3- 
7 x ^;l/7°u t°;U) <>^7; K : l H-NMR(CDCl 3 ) <5 : 1. 8-2. 3(4H, m), 2. 6-2. 8(4H, 
m), 3. 3-3. 5(2H, m), 4. 2-4. 3C1H, m), 5- 10(2H, s), 6. 69C1H, s). 6. 81 (1H, s), 7. 0-7. 4(16H. 
m). 
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(B) 3-(N- KyVfrititi/tlfrX-fryV l/)V7 l y)-5-(N- O filfr 

(A) -C#btx/c3-7i ;-5-(N- / <>>*W*->A;P'K-^* ; t7i-;i'77-^ 
7-;)-N-(3- 7x-*/at» OX7i K (0.297g) tbWtt^^y (10ml 

) KigPU N-^>y;U^*->*^*-;P^y ->> (0.143g) £#D;U 
WSCD- HC1 (0. 131g) SO'HOBt (0. 014g) fcftl*, ^-C21B#F^Ji^ Ufc„ flffcUL 
fc@tt£it35L %mt&% (0189g) £*§fco DD*;UATifclRU 
fiSfP^mTK^i" h U ->A7j<M> 7kTi$fc#, ^TKSSi^^ h 'JOAtgis ^ 

9:1 . v,v ) j^rau mmit&va (o. i86g) 

^H-NMR(CDClg) 5 : 1. 8-2. 2(4H, m), 2. 5-2. 8(4H, m), 3. 2-3. 4(2H, in), 3. 7-3. 9(1H, hi), 
3. 9-4. 1 (1H, m), 4. 2-4. 4(1H, m), 5. 09(4H, s), 6. 9-7. 4C23H, m). 

(C) N-(3- 7 s.-Jls-faifjUyS-W ->Jl7l /-5-(** 7 3.-^7 r> -)V7 \ /) 
KyX7 i K 

(B) T#t>n/c3-(N- <y'J)i'jr*i/-h}V$.-)\/yi) ->/i/7 i y)-5-(N- 

;L'* ; &7 X-7U7 5— $ y)-N-(3- 7 x -/I'T'o b°7U) 
K (0.349g) (10ml) Ic^Ms 5X^7 Apjlt (0.20g ) R 

04 ^JgB^TK^ (0.97ml) ^Jnx.. **»ffi$lT'a ^E) > g&T23B#F.3St 

(0.227g) *-!6)»ltl/tttfc, 
^-NMRCDgO) 5 : 1. 8-2. 0(2H, m), 2. 2-2. 4(2H, m), 2. 5-2. 7(2H, m), 2. 7-2. 9(2H, m), 3. 
2-3. 4 (2H, m), 4. 03(2H, s), 4. 21 (1H, t, J=6. 4Hz), 7. 0-7. 3(1 1H, m), 7. 50C1H, s), 7. 75 
(lH,d, J=1.5Hz). 

[^iSWl] 3.5-KX( t^7x-;l/7 7^7;y)-N-(3- 7*-;U7°a t°;l/) 
K 
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7^;l/7;/)+(3- 7i-^/ot» OXTZ K (0. 276g) £x.?;->V 
(10ml) 5X^5 i>*A#8}t (0. 15g ) «^*SS>*Sf* (0.67ml) * 

fcmt&u y±*>i>z--T)\>*Mz.mwzmL, smit&it (o.206g) z~mm 

HTHfc, 

1 H-NMR(DMSO-dg) <5 : 1. 7-1. 9(2H ; m). 2. 0-2. 2(4H, ■), 2. 6-2. 8(6H. m), 3. 2-3. 3(2H, 
■). 4. 1-4. 2(2H, m), 7. 1-7. 3C15H, m). 7. 81 (2H. d, J=2. 0Hz), 8. 19C1H, s). 

[%tt0J62] 3-7; y-5-(**7x-^77-^7; /)-N-(3- 7i-A7"D t?M 

M^J60(A) -et#btl^3-T^ /-5-(H-'?>Wti'*Wi;l'**7ii* 
7 7-^7;y)-N-(3- 7x^^7°Dt';l/) OX7 $ K (0. 199g) *x.?J-)\< 

(lomi) w/<7i>^fii* (o.ig) ikvimzmomm co. 74«i> *m 
jRHgu ^j;f-^x-x;v**nx@^^iiflx. nmt^m (o.issg) 

1 H-NMR(DMSO-dg) <5 : 1. 7-1. 9(2H, m), 2. 0-2. 2(2H, ■). 2. 5-2. 8(4H, m), 3. 1-3. 3(4H, 
m), 4. 1-4. 2(1H, m), 7. 1-7. 4(11H, m), 7. 7-7. 9(2H, ra). 

t^m^J63J N-(3- 7 x x;l/r7°D : h 0 ^)-3-(3- 7 1 J 7n t°* '-)lT I y)-5- 
(A) 3-(3-(N-^>v?;^+'>^;i/^-;i/T ^ y) :/n e*-)i>7 s /)-5-(N- *o 

•?W+i'Ayl't;-;l'*t7x^;l'77-;l'7 ; ;)-N-(3- 7x-;l/7 , Dt» < 
>X7; K 

^ifi^J60(A) T#t>n^3-7$ ; ^-(N-^ > * •> * 1 7 x - ^ 
7 7-^7; y)-N-(3- 7x-;l'7 t D t?;U) K>X7l K (0. 219g) ^±g^b> ^ 
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V (10ml) C»JBU 3-(N- K>i>W*->*H^7i-y) ^oW>S (0. 
112g) fcin*.. tK^TWSCD- HC1 (0.096g) StfHOBt (O.OlOg) fciO** fflr21 

h 'j ? A-cftiB. &£&tt£E&ffi%N -> y ft^u* 5 a * d 

■7 ^57-(- (?nD*;^-7th^ 9;l * v/v ) «fc«Jfit$iU MMit&fy 
(0.268g) *»fc 0 

^H-NMR(CDClg) 5 : l. 5-2. 1 (6H, ■). 2. 4-2. 8(4H, m). 3. 2-3. 4(2H, m), 3. 4-3. 6(2H, m). 
4. 1-4. 3C1H. ■), 4. 9-5. 2(4H, ■), 6. 9-7. 4(23H. ■). 

(B) N-(3- 7x-;t/7nb°;l/>-3-(3- 7 $ J 7°d \£*-)l7 5 J )-5-( **7x- 

(A) V&h>tltz3-Q-(.ti-K> )Utf-jV7 i /) 7°d \£*-JlT i /) 

-5-(N- oy;W + ->A;i"f-;i'**7x-;i/77-;i/7 ^ y)-N-(3- 7x-;i> 
■fat°)U) <>X7i K (0.243g) *x*y-yl/ QOml) 5^7-^^ 
* (0. 15g ) £t/l %3S%tt7K«« (0.66ml) fcjn*. **»BlfcT (l «£E) > 

iH#*»«ls MflS^tt (0.l54g) *Ug»igtU#fc. 

l H-NMR(D 2 0) 5 : l. 8-1. 9(2H, m), 2. 2-2. 4(2H, m), 2. 6-2. 9(4H, m), 3. 2-3. 4(4H, m), 4. 

20(1H. t, J=6. 4Hz), 7. 0-7. 3(llH. m). 7. 45C1H. s). 7. 72(lH, s). 

fi$W€: . Nf(3-: 7 x xyi/7° b t?)U)-3^f I) > ;l>T S /-5- (D- ^7 : xX;l^7 : , : 
7-)i'7 ; y ) KyXr l K 

^»56(B) T#&tifcN-(3- 7x-*'7"a bf;l/)-3, 5-v>7 5 /<>X7 ^ Ki 
N-< > S> * is iJ 4>* * 7 x — 7 y - > ©ft fc> {CD-N-< > v> * -> 

l H-NMR(D 2 0) 5 : l. 8-2. 0(2H, m), 2. 2-2. 4(2H, m), 2. 5-2. 7(2H, m), 2. 7-2. 9(2H, m), 3. 
2-3. 4(2H, m), 4. 03(2H, s), 4. 2K1H, t, J=6. 4Hz), 7. 0-7. 3(llH, ■), 7. 50(lH. s), 7. 75 
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L&Mmtt N-(3- 7x;;^o t°^)-3-((S)-2- >W Ko + S'-S- 7 ; J 7* 
e*-ji7 l J )-5-(D- ^^-7 x-;UT5-;UT ^ ;)OX7 i K 
§j£lfc0iJ56(B) T?#£ft*:N-(3- 7 i -;l//nt';l/H5-^7;;'<>X7; Ki 

ftfc9K(S)-2-'W Fo*v'-3-(H^yw+^W-;l'7 5 y) 7°Dt°^> 

^-NMRCDgO) 5 : 1. 90(2H, d, J=5. 7Hz), 2- 38(2H. d, J=6. 8Hz), 2. 65C2H. d, J=5- 4Hz), 
2. 82C2H, m), 3. 2-3. 4(3H, m), 3. 5K1H, dd, J=3. 4, 13. 2Hz), 4. 23C1H, m), 4. 66C1H. dd, 
J=3. 9. 8. 3Hz), 7. 0-7. 3C10H. m), 7. 54C1H. s), 7. 5K1H, s), 7. 79(1H, s). 

[^M^J66] N-(3- 7i-^d t°;l/)-3-( 7*o t°*.r-;l/T i y )-5-(D- **7 
1 -;l/77-Jl'7;y) K 

^WJ56(B) T^t»n/cN-(3- 7x-;b7°Db»-3,5-^7;M>X7; K£ 
N-< > v> J\s-t +- •> # ^ tf- * 7 x - )]/7 5 - > ©ft *) ICD-N- < > S> /l/* 4- •> 

^H-NMRO^O) 5:1. 8-2. 0(2H. m), 2. 3-2. 4(2H, m) i ^ ; 6-2^7|2Hi : iii)v|:;7-3, 0(411, m), 3. 
3-3. 5(4H. m), 4. 22(1H, t, J=6. 4Hz), 7. 0-7. 3(1 1H, in), 7. 47(1H, d, J=2. 0Hz), 7. 73(1H, 
t, J=2. 0Hz). 

[^flj0IJ67] 3,5-t"X(D- **7x-^77-;l'7 ? /)-l-(2- 7;yxh + -» 

(A) 3,5-^-hn-l-(2-7^;K; R*x|> + -» ^>-t?> 
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3,5-^hD7r/-^ (1. 85s ) £MF (12ml) 60% tii&mfti- 

b 'J "7 A (0.44g ) ^ N-(2- 7*o*if-;U) yfiJUZ K (3. 06g ) *JDjU 80 
JKT24"*IHRj£L;fco Mcllif^K **JD*.H<*:*itBU SflHtett (1. 

Olg ) £*§fco 

^H-NMR(DMSO-dg) 5 :4. 03(1H, t, J=15. 4Hz), 4. 50C1H, t. J=15. 4Hz), 7. 8-8. 0(4H, m), 
8. 10(2H, d, J=2. 0Hz), 8. 41 (1H. t. J=2. 0Hz). 

(B) 3,5-^7;;-H2-7^M; K-OUxh**) ^>-fe»> 

(A) -C#bn/c3,5-^- ho-l-(2-7^;l/-r i ;l/x h*-» <>-t?> (958mg 
) (25ml) CMU ffi-fk»— xXz^jcftte (3. 63g ) ZMz.. 16 

>f- (7dd*W-^;-;K 49:K v/v ) J:Df|MRU Sfl^M (316mg 
) 

l H-NMR(DMSO-dg) 5 :3. 90(1H, t, J=15. 4Hz), 3. 99(1H, t, J=15. 4Hz), 5. 33(2H, d, J=l. 
5Hz), 5.41(lH,s).7.7-8.0(4H,m) 

(C) 3, 5-k*X(D-N-t- 7 b*isiJ frX-K**-? 3.-^7 y -)\<7 i ;)-\-(2- 
75 )\<<< i K-f JUx. h + ->) 

(B) T#£ftfc3,5-v>T $ y-l-(2-7*/l^ i K-OUih + SO Otf> (278mg 

) %t&4t/1-U> (10ml) K*gj&U D-N-t-7 h f 45'.^fe«K— 7 x^f " 
(653mg ) *#TWSCD' HCl (448mg ) „ HOBt (25mg) £iD;U £ 

TR-CftMK «ft7X6!t®^ b 'J -7 at^'JSs «H««J£m& % •> 'J tiffoii 5 
A?a^ h^77-(- b 99:l~24:k v/v ) «fcO*IS!lU 

mm\\L^m (367mg ) 

l H-NMR(CDCl 3 ) <5 : l. 46(l8H, s). I. 8-2. 0(2H, m), 2. 0-2. 2(2H. m), 2. 6-2. 8(4H, ■), 3. 
9-4. 4(6H, m), 6. 7K2H, s), 7. 1-7. 3CHH, m), 7. 6-7. 7(2H, m), 7. 8-7. 9(2H, m). 
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(D) 3, 5-t*x(D-N-t- yh*->*;i/t:-ii'* ; e7i-;l'7 7-*7;y)-l-(2- 

(C) T#«itl/c3,5-t'X(D-N-t- y Y^'siJfrX-fr**-? ^-KT^-frT I 
y)-l-(2- 7*/l"f 5 R^xh + y) ^>.tf> (366mg ) (5ml ) 
KiSiS^ t Kv^>-7kfp!fe| (67mg) £iJD;i> 20^KlSt^ o m 

v/v ) <£ DftfSI L> Mfcfrtt (226mg ) *ftfc 0 

^-.NMRCCDClg) <5 :1. 48(18H, s), 1. 8-2. 2(4H, m), 2. 6-2. 8C4H, m), 2. 9-3. K2H, m), 3. 
7-3. 8(1H, m), 3. 9-4. 0C1H, ■), 4. 2-4. 4(2H, m). 6. 56(2H, s), 7. 1-7. 3(1 1H, ■). 

(E) 3,5-ex(D- * ; e7x-;l'77-^7;y)-H2- 7;;xK-» O-ify 

(D) T#£*lfc3, 5 -h*X(D-N-t- 7' h + •> ^ 1 7 x -^7 7 -*7 
$ J )-l-(2- T $ J x h + •» O-l? > (223mg ) K4. 4 %L%W&* * J 
(30ml) fciniU 2 ^FiaSJCbfco x-r^£JO;L@l*£fl&3SU 

mMit&Vd (187mg ) UT»fc„ 

l H-NMR(D 2 0) 5 :2. 39(4H, m), 2. 86C4H. m), 3. 47(2H, t, J=4. 9Hz), 4- 20C2H, ■), 4. 29(2H, 
t, J=4. 9Hz), 6. 90(2H, d, J=l. 5Hz), 7. 09(1H, t, J=l. 5Hz). 7. 1-7. 2(2H, ■), 7. 2-7. 4(8H, 
■). 

£9mt0| 68] N- (2, 2- -;7i- Jbxf ;i/)-4- 7* ») v ;li T * / -2- ( 7 * - ;l> 7 y — 
^7;;) ^>X7; K 

(A) N-(2.2- ?7ixM^)-2-7;y-4-xho^>X7; K 

2-7$y-4- xhn$,|f» (1.83g ) £THF (20ml) Kg#U 2,2-^7 
jljLi-jvr I >(1.98g) fc&TfSCD' HC1 (2.50g ) StfHOBt (0.27g ) 

*iD>U M-ei6^H8!#l/^o **JB*JrHJUfcB#*aH!U &m<k&6! (3. 
60g ) 
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^H-NMR(DMSO-dg) <5 :3. 8-3. 9(2H, ■), 4. 3-4. 5(1H, m), 7. 2-7". 6(13H. m). 

(B) N-(2,2- v>7 x-;Uxf-;l/)-2s4-i?7 S JKyXT I K 

(A) -C#«ift*:N-(2,2- i?7x-;l/xf;|/)-2-7;;-4- -Fd<^7; K (1. 
36g ).*THF (30ml) KgJSU 5^7^-7 Aft* (0.2g) *iflis 7X?l#fflm 
T (1 «JE) , £fl?24i$IHI»#Lfc. &tt&ttEftttU ?oo 
**A*ft|;lHH*:*iMU &mib&® (1.09g ) 

^H-NMR(DMSO-dg) 5 :3. 78C2H, ■), 4. 39C1H. t, J=7. 8Hz). 6. 31 (2H, s, ), 7. 0-7. 3(1 1H, 
m). 

(O 2tT $ ;-HN-o^^#v/*M-Wx-;i'77-;i'7 $ y)-N-(2.2 

- ^7x-;l/xf;b) F 

(B) TM#£ttfcN-(2,2- •?7x-/l/xf;l/)-2,4-?7; SOXT i K (0.45g 
) £THF (20ml) KfltiBU H-K>5>***->*^#i^ U •> > (0. 284g) £ 

Unit. 7.K&TWSCD- HC1 (0.338g) StfHOBt (0. 037g) ^fiTl6«Ffffl«l$ 

;UA-TH?h>. 24:1> v/v ) J: 9 If K U. SOftett (0.295g) £#/c 0 
^H-NMR(CDClg) 5 :3. 9-4. l(4H,m), 4. 26(1H, m), 5. 15(2H, s), 6. 86(1H, d, J=8. 3Hz), 
7. 1-7. 4(16H, ■), 7. 9K1H, d, J=l. 5Hz). 

(D) 4-(N- sO¥jV**i/J]Jltf-)l<yv ->;l/T $ /)-2-(N- <> V )\/* * i/ ft 
tf-J\s7 s.-)\>7 v =-)\>7 \ J )-N-(2, 2- i? 7 x-;l/xf;l/) OXT $ K 

(C) T#bn/c2-7;/-4-(N- <>i?W+->*;l'^7xx;l'77x;l'7;;) 
-N-(2.2- v?7xx;Hf;l/) ^>X7; K (0. 262g) £&4"b> U > (10ml) K 
)igfl?U N-^>-W + ->*W-*7xX*77X> (0. 195g) £JJD;i. 
TWSCD' HC1 (0. 125g) &tfH0Bt (0.014g) *JD*^ ^STl7^»U/c 0 Rj£ 
j£K?no*;PA£jD;U tattUtft**^ h 'J f A7fcfe& N fcTifeMK &?KfiKtt 
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dp**a-t* h>s 49: u v/v ) «fc&»«u mmt^m co.267g) 

^H-NMR(DMSO-dg) 5 :2. 7-2. 9(1H, m), 2. 9-3. K1H, m), 3. 78(2H, d, J=5. 9Hz), 3. 89C2H, 
m), 4. 44(2H ( t, J=7. 8Hz), 4. 96C2H, s). 5. 10(2H, s), 7. 1-7. 7(28H, m). 

(E) N-(2,2- ^7x-;Pxf-;l/)-4-^iJ i/J]/7i J *-)V7 ?-)\>T i J) 
KyXTl K 

(D) T#£ft/c4-(N- <>y*ttf***i*^!J i y)-2-(N- "C>2> 

^^-+->*;l/!fC-;U7x--'l/T5-^T 5 y)-N-(2,2- •^7 1 -^if;l') OX 
7$ K (0.238g) £x*/-;l, (10ml) ICjg«? N 5K'<5-7-7A^ (0. 2g) £tf 1 
a^ia»7k** (0.63ml) **»BB»T (l SU9E) > ^jg"C42^F B 1jf^L 

ftI4fc£<Hl (0. 143g) LtHfc„ 

^-NMRCDgO) 5 :3. 1-3. 3(2H, ■). 3. 88(2H, s), 4. 04(2H, d, J=7. 8Hz), 4. 2-4. 4(211, m), 
6. 9-7. 1(2H, n). 7. 1-7. 4(15H, m), 7. 77(1H, m). 

immmm 2,4-tfxc 7x-*77-^7;;)+(2,2- ^x^/nfw 

OX7 ;F 

(A) 2,4-t*X(N- ^^^l/t+^^-^x-^T^-^T; /)-N-(2.2- 

HJ&0IJ68(B) T#£tlfcN-(2,2- £?7xii/Px^;P)-2,4-^7 5 M>X7 ; K 
(0.265g) £THF (10ml) KMffiL, N-'O^W+>'^;W;-*7 i -iP77 
x> (0.622g) £jD;i> tR&TWSCD- HC1 (0.399g) &t>'H0Bt (0.022g) *flD;U 

&m<t£® (0.412g) £#fc 0 
^H-NMR(DMSO-dg) <5 :2. 8-3. 0(2H, ■), 3. 0-3. K1H, ■), 3. 2-3. 3(1H, m). 3. 8-4. 0(2H, 
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id), 4. 2-4. 3C1H, id). 4. 4-4. 5(2H, m), 4. 96(2H, s), 5. 01 (2H, s>, 7. 1-7. 8C33H, m). 

(B) 2.4-t"X( 7x-^77-^7;y)-N-(2,2- v?7i-^xf;|/) K>X7i 
K 

(A) T*#t>*lfc2,4-£X(N- ^>^M*^*^**-;l7x-;H7-^7;;) 
-N-C2.2- ^7x-Mf;l/) ^^X7; K (0. 320g) (10ml) 
ft?. 5X^*5 ^-^A^ (0.2g) &5£i£I?7.K&$ (0.75ml) £flt];L. ?jc^ffl 

AT- (1 AE) > MT45B#HH»*l,fc. «J£&ttE*ffiU 
f-^i--r;U*ilDAH<**at3i; M^ft (0.204g) LT#fc„ 
1 H-NMR(D 2 0) 6 :3. 0-3. 3(4H, m), 3. 7-4. 0(2H, m), 4. 2-4. 4(3H, m), 7. 04(2H, s), 7. 1- . 
7. 4(20H, m), 3. 89C2H, ■), 4. 30C2H, ■), 4. 43C1H. t, J=7. 8Hz), 7. 1-8. 02(1H, s). 

[ftffcWO] (S)-l-**7*-^75-;i'-4-(2-^7f- < rt/yf-^)-2-(3- 7i; 
■fa h°;l/) \£K5 : J> 

(A) N(2)-(9-7^^- / h*->77/U*^;l/-N(5)-tert- 7h*->*W-A/ 

N (2) -(9- 7^*1/^1/) > h*->77/l/*^;Ml(5)-tert- 7* h * ;t/#^;l/;*- 
(13.66g. 30.1mmol) % ') > >f;bxxf^ (5. 99g > 

30. lmmol) s SCf-^7/ot>xf;k7^ (15ml) *ig-fb/ f- U > (300ml ) 

. JCfcfc 0 •*£ &Sj$Sjjf IT* (2r *^|>r3- #'#*\£9 ?f *X7 ^ 

5>f K (8. 41g s 33. Ominol) &&k.X2ffiM# Vfz 0 Rmm^tS * 

(500ml ) £Jn>L, 1 (500ml ) , ttftftR**** h 'J 7A 7 j< 

(500ml ) „ f&fo&tgTjc (500ml ) KTflsfrU h ') 7 

«ifi^> *jK*ttE»*Ufc. Hfe7 ; e;l/7rXiLTiS^i (19.27g) 

^H-NMR(CDgOD) 5 : 1. 20(3H, m), 1. 41 (9H, m), 1. 4-1. 6(2H. m), 1. 65C1H, ■), 1. 75C1H, 
m), 3. 0K2H, m), 4. 09-4. 22C4H, m), 4. 29-4. 69C6H, m), 7. 21-7. 39(9H. m). 7. 65C2H. m), 
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7. 78 (2H, d. J =7. 3Hz). 
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(B) (S)-l-^> i?;l/-3-(3-N-tert- 7' Y* ; sti)\>$-)VT i J -fa h°;l/) V^y 'J 
>-2,5- *J*> 

(A) 7?#bn/cN(2)-(9-7;^t^-;l') / b*->#7l/**x,>U-N(5)-tert- 7*h* 
i/^^^-^^-^-f-^-N- ^>^;U/'J->> yf-;Uxxx^ (21.12g. 33.5ramol 

) £THF (510ml ) U 0 TCCT*lft'Jf DA-^Btt (7.04g . 167. 

8mmol ) cD^^y-^ (170ml ) (170ml ) »tt*HD*fc. iIi:T2'm 
#L U ftSttC* (100ml ) *ftJ^L. S> A * - f * 

(150ml ) KTft&Lfco W&nfczKflfcO tKTl M%tt7K^tt (180ml ) £ 
ftl*.fc&. h U (5. 64g . 67. lmmol) to* Utti U g 

J&£SffiS*L;fco ^^-ea^^DMF (500ml ) CMU MKT&KzK*:*" 

h 'J O A (5. 64g ^ 67. lmmol) , S^7x-*'J K (14. 5mK 67. 3mmol) 

znz-xz nmmmwfc^iz* u »s«i*wixf* (6oomi 

) £tK (300ml ) #HW*ft«Ka**^ h U •> -Meg* (300ml 

) . (300ml ) ^tKBR®?^ h 'J^AT^ it&gL 

77^- (^Dat^A-^^;-^ 20:U v/v ) KTffrjRU «fe7*;U7 
r Xt LT$S»ffc£tt (8.73g . 72. OX ) *»fc 0 

^H-NMR(CDClg) <5 : 1. 43(9H ( s), 1. 60C2H, m), 1, 90(2H, m), 3. 15(211, m), 3. 81C1H, d. J 
=17. 3Rz). 3. 87 (IH. d, J=17. 

14. 4Hz), 4. 75(1H, brs). 7. 01 (1H, brs), 7. 24-7. 37(5H, m). 

(C) (S)-l-K>^;b-3-(3-N-tert- 7* h + ->*;b^^^T ? / 7°a h°7U) fcf^7v> 

(B) T#t»n/c(S)-l-^>^7U-3-(3-N-tert- 7 h*->#/l/#-7U7 ;7/nt° 
;U) tM5i>:/-2,5- (3.70g . 10. 2mmol) £ v>x^/Ux--r;i/ (100ml ) 
C»frU 0 °C\ZXimitVTV2*T)\'l-*?l» (1.97g , 51.9mmol) £10#Rf|fr 
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VTMiUZo M~C1 HWU:'^ 0 tKTTK (1.84ral) , 15X TMMfc* h U 
*A*»* (1.84ml) > fc^T* (1.84ml) fciDAfco MfcLTjlfcU 

/Co ft*&tti:|ttMt& LT&m<k4t® (3.76g ) **§fc 0 " i^nfcMili:n 

^H-NMR(CDClg) <5 : 1. 32-1. 38(2H, ■), 1. 43(9H, s), 1. 4-1. 58(2H, m), 1. 73(1H, t. J=10. 
3Hz), 2. 03(1H, dt, J=8. 1, 3. 1Hz), 2. 63-2. 80C3H, m). 2. 88C1H, dt, J =8. 8, 2. 8Hz), 2. 97 
(td, J=12. 2, 2. 7Hz), 3. 09(2H, m), 3. 47(1H, d, J=13. 2Hz), 3. 51 (1H, d, J=13. 2Hz), 4. 80 
(1H, brs).7. 22-7. 33(5H, m). 
El-MS;m/z:333(M + ). 
FAB-MS ;m/z: 334 (MH + ). 

(D) (S)-l-(N-tert-7* |> + i/*A*-^*t7 j.-)V7 ? -)\s)-i-Ky V )V-2-& 
-N-tert- 7* h * •> # ;l/*^;UT •/T'a t°;U) tf^ 5^ 

(C) -C^t>tl/c(S)-l-<>^;U-3-(3-N-tert- 7* h Iris J] )U#-JlT i J 7°a t° 
t°^7^> (1.93g x 5. 79mmol) . N-tert- 7* h * > it ;I/jK-=.;I/** 7 x ^A- 
77-> (1. 62g , 5.80mmol) 7 7*n fcTyl/if-^T $ > (3ml ) *ttfrfb* 

(60ml) ICjgfrU 0 "CKTN,N-t:X(2- **7-3- 'J -7^;U) * 

X7-T ^?P7^ K (1.62g v 6.36mmol) £JD;U MfcT48i*IBH!l#Lfco S 
«K^t*¥k> (300ml ..)',*ijp*.fc*L 1. (200ml ) v 

+ U 7 (200ml ) „ t&ED&g* (200ml ) KT*fe# U 

n7^57^ - (ftSxf;i/-M^l/>, 2:1 > v/v ) ctflSU &5tfe 
7t^7 7 XiLTHft^ft (2.75g > 79. 8X ) *#fc„ 
^-NMRCCDgQD) 5 : 1. 14C1H, m). 1. 30(2H, m), 1. 41-1. 45U8H, m), 1. 55-1. 70C1H, a), 
I 84-2. 04(5H, m). 2. 60-2. 79(4H, m), 2. 96-3. 04C2H, m). 3. 19-3. 23(1H, m), 3. 37C1H, 
d, J=12. 7Hz), 3. 52(1H, d, J=13. 2Hz), 4. 29-4. 46(2H, m), 7. 16-7. 3K10H, m, ). 
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(E) (S)-l-(N-tert-7 h + x^;UT7-;U)-2-(3-N-tert-7* h 

(D) T#^>n^(S)-l-(N-tert-7* Y * i/i] )V#-)\,**:Z> i-W7-*H- 
;P-2-(3-N-tert- 7* h + ->77;l/^-^T ^ y 7°D t°;l/) t°^5 v > (356mg 

N 0.599mmol ) (20ml) fc»*U 20X »^7^-7A-^f 

(65mg) *Jnx.. *fl#fflmT (1 MEE) „ MWcmWLtZo 22B#RS&. tttt** 
*U ^*jj|EE**'UT*§ft7*;l'7TXiUT*Hfl:^« (261mg . 86.3%) 

^-NMRCCDgOD) <S : i. 2-1. 6(4H, ■), 1. 41-1. 45C18H. a). 1. 69-1. 89(4H, ■), 2. 51-2. 92 
(6H, a), 3. 00-3. 13C2H, a). 4. 2-4. 35(2H, m), 7. 18-7. 27(5H, a). 

(F) (S)-l-(N-tert-7' Y*i/tl 7 x-;l/T 7-^)-4-(2- 7^7 f^M 
f-;l/)-2-(3-N-tert-7* h*->*;l/sK-;i/7 ^ / 7°d t?;i/) t?<5 -7> 

(E) T#t>n/i(S)-l-(N-tert-7 h*»>*;l/#.=.;l/**7 i-^75-;l')-2- 
(3-N-tert- 7* h*->#;l>tf^/l/7 $ > 7p fc°;U) tf^7i?> (88mg. 0. 175mmol 

) £DMF (3ml ) fcgfr'U »>")A (HOmg „ 0. 338mmol ) s Xtf2-( 7* 
D**f->IO t-77P> (39mg. 0. 169mmol ) ^iDx.. SfilCT21B$"lflWLfco 
*ttt*«ffiffl*uaatt*^nu*;UA (50ml) <t 7 Jc (30ml) K#BEU 
faftAJfi* (30ml) KTftll*;, toSffig&T- h 'J 

t fc o # 6 *l fc U fj f j^fi -7 A 7 p v h 7*5 7 4 - Citi- 

+ 1:2 > v/v ) ICTftSSfU ift7*^7 7Xil/tSiM 

(65mg. 575S ) 

^H-NMR(CDgOD) <5 : 1. 14(1H, m), 1. 29(2H, ■), 1. 39-1. 45(18H, a), 1. 5-1. 8(1H, ra), 1. 
8-2. 1 (4H, a). 2. 64-2. 77(4H, a), 2. 98(2H, a), 3. 31C2H, a), 3. 52C1H. d, J=13. 2Hz), 3. 
68(1H, d, J=13. 2Hz), 4. 2-4. 5C2H, a), 7. 16-7. 27(5H, m), 7. 43-7. 51 (3H, a), 7. 73C1H. 
m),7. 80-7. 89 (3H, m). 



Ill 



WO 98/17625 PCT/JP97/03812 

(G) (S)-!-** 7 x - ;l/7 7 - ;l"4-(2- 1 7 f ;M f ;l)-2-(3- 7;; /nW 

(F) -Cf#t>ft/c(S)-l-(N-tert-7* h + S/j^MCsjl/** 7 *i^77-7l/)-4- 
(2- *7f-;M ^7l/)-2-(3-N-tert-7' H + S/^tf^T" $ / 7°u b°7l/) h 0 ^-?^ 
> (65^ 0. lOlnuBol ) £3.6 3&£i&®7k&$ (10ml) C&*U g&fCT5 

9ftiyzfjH-fA (3ml T'2@) % S^ftixfA C3ml ) CTftfrU $ 

SMMfcfcK «fc *> SfeT*;l/7 rXi LTM-fb-^ft (32mg N 58* ) %E.iM.Wt&t U 

1 H-NMR(D 2 0) <5 : 1. 48C2H. m), 1. 60(1H, m), 1. 74C1H, m), 2. 14(2H, m). 2. 67(4H, m), 2. 
89(2H,m), 3. 34-3. 41 (4H, n). 4. 37-4. 50C4H. m). 7. 12(5H, m). 7. 49C1H. d, J=8. 3Hz), 7. 
59-7. 65(2H, m), 7. 96-8. 03(4H, ■). 
EI-MS;ra/z:444(M + ). 

7G*£0r (C 28 H 36 N 4 0 -3HC1 -2.5H 2 0 tit) : 
H-JMS : C, 56. 14;H, 7. 40;N, 9. 35;C1, 17. 75. 
mwm : C, 56. 10 ;H, 7. 11 ;N. 9. 03; CI, 17.36. 

mmmm (s)-i-**7 x-^t^-m^j-? i-^/o f^-2-(3- n 

y7at°^) t°^7-^> 

(A) (S)-l-(N-tert-T* h*->*^^-;l'* ; e7x~;l/77-^)-4-(3- 7x^7* 
a t°;l/)-2-(3-N-tert-7* h*'>77 7l/**-=.;l/7 1 J 7 s d h°;l/) h c ^5 i> > 

^ifcflj 70 (E) T# & ft rt: (S) - 1 - (N- ter t- f h * > 77 )l ** - ;l/ * * 7 * ^ ;U 7 5 - 
;l/)-2-(3-N-tert-7* h + ->*;;i/sK .=.;!/ 7 i y 7°o t°;l/) 5> > (183mg % 0. 

363mmol ) £DMF (5ml ) CigfrU Kft-/^ (1 7 7m g> 0. 543mmol ) % 
MI-Zd^- 7*-7l/7°n/*> (0. 06mK 0. 387mmol ) £Jo>U giSKT15 

^> ^^t7o°cct6 mmmwitco mm^E.m^bm^^^ dd^a 
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(80ml ) t7k (50ml) K#@SU MUmzmi'kMfc <50ml) KTft&Lfco * 
h 'J <7 AT$£J£, ffifijgU *i*«E8*Lfc. #£ttfcffl£jj5S^£-> 
'J*^^7A^a7h/77^ - (Hflti.f l/-^*U->* 1:1 ^ v/v ) CTft 
SlU ftfe7 ; t;l'7 7XHT^M^ (112as - 49- 5SC ) 
^H-NMR(CDgOD) 5 :1. 28(1H, b), 1. 40-1. 45(20H, ■), 1. 63(1H, ■), 1. 75-1. 99C6H. ■). 
2. 26C2H, m), 2. 62-2. 90C6H, m), 2. 98 : 3. 07(2H, m), 3. 17-3. 33(2H, m), 4. 29-4. 47(2H, 
m), 7. 12-7. 29C10H. ■). 

(B) (SH-* ; e7i-;l'77-M-(3-7x-;^nt , ;l/)-2-(3- 7 ; y 7°d k e ;l/) 

(A) -C*#£ft*:(S)-l-(N-tert-7* h*->a;H?-A/** 7 * x.;U7 5 x/l/)-4- 
(3- 7 x-/U7°n h°;l/)-2-(3-N-tert-7* h + ->*;U?K-il/T ; J 7°d b°/U) tf^ 
*y (112mg > 0. 180mmol ) £3.6 ffigMWfrm®. (15ml) CgfrU gflKT5. 

fcRB«*yif;l'X-fjl/ (3ml „ 2®) „ Scfft«x^;p (3ml ) CT^l, 

ii^x «*s16J*K:«fc0afe7*.rt/7 7X (73mg, 76X ) LTlffco 
1 H-NMR(0 2 O) <5 : 1. 5K3H, m), 1. 74(1H, m), 1. 95(2H, m), 2. 19C2H, m), 2. 30(1H, m), 2. 
42(1H. in), 2. 59-2. 8K4H, ■), 2. 90-2. 98(4H, m), 3. 32-3. 55(4H, m), 4. 4K1H. t, J=5. 1Hz), 
4. 50(lH, m),7. 13-7.39(10H, m). 
• •El|MS:m7z:4220 *.-)•.' : . ' ' 

xmftffi: (C 26 H 38 N 4 0 -3HC1 -2.5H 2 0 tLX) : 

H-#€ : C. 54. 11;H, 8. 04;N k 

mm : C,54.44;H,7.96;N,9.38. 

[£iife0iJ72] (S)-l-**7x-*77-H- ^<>^;l/-2-(3-7 ^ y 7°p h°;l/) 

HiSWO(D) -Ct#^n^:(S)-l-(N-tert-7*h + ->^^^^7l/*^7x-;l'77X 
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;l/)-4-/Ov?;U-2-(3-N-tert- 7* h * > iJ frX-frT \ J-f n t 0 ^) \£0*J> 
(166mg „ 0.279mmol ) £5.3 &£$g®7Mg$ (15ml) C*frU MKTS $IBI 

ft£-7x^;Ux--r;U (2ml > 20) „ SCfftHxf-^ (2ml ) Ct^t, m 

SiWa>)efe7t;l'7 7Xt LT%mtt,&® (114mg , 81. OX ) £Ht£&tg 
£ LT#t, 

^-NMRCDgO) 5 : 1. 52(2H, n), 1. 6K1H, m), 1. 77(1H, m), 2. 19C2H, m), 2. 66-2. 82C4H, 
m), 2. 93(2H, ■), 3. 32-3. 65(4H, m), 4. 25(1H, d, J=12. 7Hz), 4. 30(1H. d, J=13. 2Hz), 4. 
43C1H. m), 4. 56C1H. m), 7. 25-7. 36(6H, m), 7. 46-7. 48(2H, 7. 51-7. 63(2H, m). 
EI-MS;m/z:394(M + ). 

%mftffi (C 24 H 34 N 4 0 -3HC1 -1.5B 2 0 tit) : 
fl-JMt : C, 54. 29 ;H, 7. 59 ;N, 10. 55. 
Mum : C, 54. 03 ;H, 7. 77; N, 10. 45. 

immmm cs)-i-**7xx^t5-;m-(2-^7 m;io-2-(3- t = /^d 

(A) (S)-l-(N-tert-7* h + ->^^^x;V^.t7xx;l/T5x;l/)-4-(2^ t7K;P) 
-2- (3-N-tert- 7 b * $/ ^ ^ yi:7° o t?)^) £K5>' i? > -y.v-V 
SdSWOCB) ^#^n^(S)-l-(N-teH-y h4->*;U^x;U^ ; E-7xx;U75x 
;l/)-2-(3-N-tert-7* h * i/ii )V#-)\/T I J-f a t°;U) > (150mg „ 0. 

297mmol ) . 2-^7 hx® (57mg. 0.331mmol ) % R^^^f 7/d t^xf ;l/7 ; 
> (0.5ml ) *M>f V> (10ml) ICgfrU 0 'CICTN, N- t"X(2- **7-3 
- 7* 'J -7x;l/) *X7-( 4 K (102mg % 0.401mmol ) £iD>U g 

flKT26l$ltlill#L*:. StEttJCtt-fby f- 1/ ^ (60ml) *im*.fcfc % 1 ^%EMc 
(50ml) N «|5ftl^K7K*^ h ') f A*** (50ml) % ffi»£*&K (50ml) KT 
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'J *W5i^P7 ^57^ - (^b/t f-l/y-WtWtz-f-JK 3: 
1 -2:1 x v/v ) |CTf»«U m&T*)l'7TXtLT&&4k&to (142mg % 72. 
6X ) *»'fc 0 

^-NMRCCDgOD) d : 1. 2-1. 5(20H ( ■), 1. 5-1. 8(2H, a), 1. 8-2. 0(2H, a), 2. 5-3. 5(8H, a), 
3. 5-3. 8(1H, a), 4. 1-4. 8(3H, ■). 7. 0-7. 4(5H, a), 7. 4-7. 5(1H, m), 7. 5-7. 6(2H, a), 7. 
9-8.0C4H. a). 

(B) (SH-**7i-;l/77-;H-(2-i-7 M ;U)-2-(3- 7;;7'.ot» 

(A) -e*§£.ttfc(S)-l-(N-tert-7* h * * 1 7 1 - ^7 5 - ;l/)-4- 

(2-^7 h-r*)-2-(3-N-tert- y h + ->^;UsK-;l/T 5 yT'nbVu) t°^5^> 
(142ag . 0.216aaol ) £3.6 SSfflftj' (lOal) KgjfcU 

fe7t;l/7 7 Xt LT3»flS<frtt (105ag „ 91. 5% ) ^I^Sit U#fc 0 
^-NMRCDgO) (5 :1. 05-1.. 61 (4H, a), 2. 00-2. 20(2H, a), 2. 62-2. 72C3H. a), 2. 85-3. 56 
(6H, a), 4. 06-4. 58(3H, a), 7. 03-7. 42(6H, a), 7. 55(2H, a), 7. 82C1H, s), 7. 88-7. 94(3H, 
a). 

El-MS;a/z:458(M + ). ■''■^sl'i 

IMMmU) (S)-l-*t7iX^77x;H-((2- + 7 + J =f-)\>T I J 1j 
-;l>)-2-(3- T I Jztu \£ ;lO t°^5 y > 

(A) (S)-l-(N-tert-7* h 7 x ^;U7 v -;l/)-4-((2- 7 u 7 t^^) 

y f-il/7 $ / *;l/jK-;U)-2-(3-N-tert-7* b*->£;l"tf-;i/7 S / -fa fcf;lO t° 
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2-^7f;l/Sl (HOmg s 0.591mmol ) s b 'Jif^7; > (0.20mK 1. 
43mmol) (5ml ) C^frU i?7 x-;l/*x* »J )IT i? K (0. 161DU 0. 

742mmol ) £to?LT %°CT2 m$MWLtz 0 SlEi^iSCRbfc^, «^>J70 
(E) T#b*l/c(S)-l-(N-tert-7' ^•>*^**-;l'*€7i^il'77-m-(3 
-N-tert-7* h + v^tf-^T ; J ~fu fc°7t/) t°^7 > (244mg \ 0.483mmol ) 

^k>f-i/> (5mi ) iz®fri-ciMz.tz 0 %uizTi5.mmnwLtz^ mm* 
Mffi$*u m^yn^mm*-?* (ioomi ) ti ^>m7m-m^mbtz 0 
^®mzmiBzWt*mi- 1 >) * (somi) . mm^K (somi) kt&#u 

•>|J*^*7A?Q7 ^77^- (^L^^l^^-^if-^^ 1:1 „ v/v ) 

KTfltsau M'&T^fiy rxtbxmm^t^ (.mm > 59. 9x ) 2 h 

-NMRCCDClg-CDgOD, 1 : 1, v/v) <5 : 1. 41-1. 53C21H, m), 1. 63(1H, m), 1. 92C2H, m), 2. 62 
-2. 83(3H, m). 2. 88-3. 03(3H, m), 3. 19C1H, m), 3. 32C1H, m), 3. 92-4. 02(2H, m), 4. 26-4. 
42C2H, ■), 4. 50C1H, d, J=25. 5Hz), 4. 560H, d, J=25. 5Hz), 7. 20-7. 22(3H, m), 7. 25-7. 
32(2H, m), 7. 42-7. 48(3H, m), 7. 72(1H, s), 7. 79-7. 82C3H, m). 

(B) (S)-l-**7 i^;i/7 7-;M-((2- t7fW ^f;i/7;;*A*-;i')- 

2-(3- 7;y7°Dt°;l/) t°^7 i? > 

(A) -C#t>tl/c(S)-l-(N-tert-7* h + ->*;U^-^^^7 x^^T^-^)-4- 
((2- ±71-)I>) /l-frT I J rt^-^M-G-N-tert-T* Y*=sii)V-$-)\,T I 
/ rf ^ flyJ) if A v V. y (I99mg > 0. 289Mmol ) £3. 6 m%mWtt 9 J - 

(20mi ) k»*u mmmwbtzo mm^ms.m^Ltz^ x?y- 
j^m^T^m^^tzo ^^n/;igM^if^i-f^ (5mi ) . i?x^x- 

•r^-jL^y-jU (10:K v/v . 5ml ) N MMx^-x^ y -A- (10:K v 
/v > 5ml ) KTift&U 4- (CAPCELL PAK Cl8 

, y>y-;i/-O.02&5£&$> l:l > v/v ) KTf|$!Lfc 0 jJcfcigfrU 
^JCj;DfifeT*^7TX«J: LTgS^tl (H8mg , 72. B% ) Z-tmi&t LT 
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^-NMRCDgO) S : 1. 35-1. 39.C4H. ra), 2. 01-2. 12C2H, m), 2. 62-2.-67C4H, m), 2. 80C2H, m), 
3. 19C2H, ■), 3. 67(2H, m), 4. 16C1H, brs), 4. 29-4. 40C3H, in), 7. 13-7. 17C3H, ra), 7. 20- 
7. 28C2H, m), 7. 32(1H, a), 7. 41 (2H, n), 7. 62(1H, s), 7. 76(3H, m). 
FAB-MS ;m/z: 488 (MH + ). 

immmitt (S)-4-^'J •>;H-(D-*t7x-;i'77-W-2-(2- 7i^W) 

(A) N-<V ^^t^ •> * 1 7 i - 7-/H- <>-^^')y> 

M-^>S?^*->*^>K— i-^T5-> (1.57g ^ 5mmol ) . N-O 
'^^Uv'/' xf;l/xxf;l/ (1. 12nU 6mmol ) „ HOBt (810mg . 6mmol ) ^ & 
^h'JxW; > (0.7ml . 5ramol ) (20ml) Kig*U ifcftT 

WSCD- HC1 (1. 15g . 6mmol ) £jD;t. £&\ZT2mm&W Ufco SM^ftfx 

©KKifefrU ilTK^i?^ h U Htm *t1E**ME«*LT»6ftfc«itt 
U fsV^iiv A? pv ^57^ - (;pd*M-/^-;K 100:1 > 
v/v ) KTffiNRU mmit&to (2.23g , 91* ) £»fc 0 

^H-NMR(CDgOD) 5 :1. 1-1. 2(3H, ■), 1. 9-2. 0(2H, ra), 2. 55-2. 75(2H, m), 3. 7-4. 8(7H, 
m),5. 05-5. 15(2H,m), 7.1-7. 4(15H,m). 

(B) <S)-l-^^^;U-3-(2-7 x*^7l/) h°<5 ^>-2,5- > 

(A) ■vUh>titzH-<y'Jj^^ri/tiJi'^— jut^y x— ;i/77 — ;i/-N- 

/y->> xf/nxf;!/ (2.227gs 4.56mmol) N 5^ 7 ^-)A^f (550mg ) % 
x*y-* (70ml) *fi£U **»ffl*T (1 «flE) , gfiT3 «PIBI»»Ufco 
ftfe»*l&£, ff>6ftfc.tttt4fe£m (1ml) > x?y-;l> (175ml ) Kig#U 3 

7 4 - (^do*;1/A-^7-;K 100:2 > v/v ) ICTifiSfjSlL/> Sa-ffc^* (0. 
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84g , 60% ) 

^H-NMR(CDgOD) d : 1. 8-2. 3(2H, ■), 2. 4-2. 75C2H, id), 3. 8-4. 8(5H, m), 7. 05-7. 4C10H, 
■). 

(C) (S)-l-^>v > >'l'-4-(D-N-tert- 7" h + •> A ^tt-^** 7 i --/I'T 7 - W- 
3-(2- 7***^) e^^'Jy 

(B) tHbnt(SH-^>-^l'-3-(2-7 I |f;l') t 0 ^vv?>-2 ( 5- i?*> (0. 
84g . 2.72mmol) KTHF (30ml) ^*Dx. &£|k 7*:* >&ffl&TT7k3ML U 
A7AS-*A (0.52g s 13.7mmol) *<J>*-2oini;tfc 0 S«T18«HWIWLfc^ 
fil£tt**fcU * (0.5ml ) „ 15% Tkftfltf- h »J tfA*Jg« (0.5ml ) . tK (1. 
5ml ) £Ji#dJQx./c^ IjBTlf^aflsU. ElSift**?* h*ffl^T»«U 
> 'J *t"W7i? D7K77-( - no*Jbi-> ? y 100:8 , v/ 

v )'CT»!IUfc, 

ibtltfSH-K^yiH^^i^fW tf<^5S>> (277mg ) iD-N-tert 
- 7* |. + i/A^i**t7*iA'.75-> (359mg > 1. 29mmol) > HOBt (174mg 
% 1.29mmol) „ h 'JxfW; > (0.138ml s 0. 99mmol) fclfrfb.* ?• U > (20ml) 
Kigfl?U TkftTWSCD- HC1 (247mg , 1. 29mmol) *in>U ^V20^mMWVtz o 

^^7A?D-7 h/77-( — (^ DD7h;UA-> ^ y 100:2 > v/v ) KTfl 

«U mmit&® (540mg . •36% ) £#fco 

*H -NMR(CDgOD) 5:1. 46(9H, s), 1. 7-3. 6(16H,m), 4. 2-4. 6(2H, m), 7. 05-7. 35(15H, m). 

(D) (S)-4-(N-tert-7* Y*i/t> •>;I/)-l-(D-N-tert-7' Y*i/ij)\/#— 
Ht7i-^7 7^)-2-(2- 7i^W tf^5^> 

(S)-l-^> ^ ;U-4-D-N-tert-7* h * •> 77 ;U - ;U * * 7 * - ^7 5 - ;!/-3-(2- 
7^^) 1^5 S>> (540mg > 0.997mmol ) > 5 9* A-#tfjf (125mg 

) . *9J-fr (30ml) *»£U zK**H*T (1 «E) n ^ffl^l8l^HI«» 
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L/Co tm*M3;L, (S)-l-(D-N-tert-7>*->7?^tfx;U 
t^7x-^77-;l/)-2-(2- 7afW t°^7^> (0.45g > j£M.m £f#/c c 
*§£>ft*:(S)-l-(D-N-tert-7' |>+->*^^Wt7xi^77-;b)-2-(2- 
7x*^rt0 hf<y : J> (259mg , 0. 54mmol) . N-tert- 7* h *<>t>jl<tf- Jl?>) 
. •>> (120mg . 0. 68mmol) , HOBt QOOmg , 0.74mmol) . Rlf h 'Jxf^y $ > (0. 
079ml . 0.57mmol) tki&itt + Vy (10ml) K&fl?U *&TWSCD- HC1 (142mg 
> 0.74ramol) Zm*.tz&, £UT2mmnWLtz 0 S0l*ftSlxf;l'T^U 

M^->'J*yM7A7n?h/77^ - (?DU*7l>A-y *y -;K 100: 

l . v/v ) fCT^U mmt&® (296mg N 85SS ) 

^H-NMR(CDgOD) 6 : l. 3-2. 0(22H, m).2. 2-4. 8(l4H\ m).7. 1-7- 35C10H % m). 

(E) (S)-4-/'J->yl'-l-(D-t>t7xx;l/77-;l')-2-(2- 7x*^;l/) t°^5^> 
(S)-4-(N-tert-7* h*->*;U+"-^/U ~>7l/)-l-(D-N-tert-7* h *--si])\sX-)i< 
**7x-;l'7 7-M-2-(2- 7i*fW lf^5^> (296mg , 0. 486ramol ) iz 
4.4 S^iSSM*/-^^ (5ml ) ZMz., M"C3 B#^^L/c 0 ®m*®EE 

nmzm mm* a-?h?77<- (o. MMfeim*®m- * ? / ->k 
i:i . v/v ) \z.Tmm&, mm&iskb, m.mt&® (.mm > 67« > ^-tsg&i&i 

Utifc, 

FAB-MS ;m/z: 409 (MH + ). 

7GlSt##r (C 24 H 32 N 4 0 2 -2HC1 -2H 2 0 £ LT) : 

ff-gll : C, 55.70 ;H, 7.34; N, 0.83. 

£E«IJli:C, 55. 38 ;H, 7.39;N, 0. 72. 

IJH&0IJ76] (S)-4-(3- 7 i J 7°n t° :*^7l/)-l-(D- t^7x-^7 7-«- 
2-(2- 7x*fW tf^7i^> 
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(A) (S)-4-(N-tert-7 h*->*JH?-A>- $- 7 7^.;U)-l-(D-fH:ert-7 h*^# 

^5£W5(D) T#«itl/c(S)-l-(D-N-tert-7* h*->#/l/tf^;l/**7 
-;U)-2-(2- 7x*f;l') tX7-^> (113mg . 0. 25mmoi) iN-tert- 7'b*-># 
0- 7=y-y (71mg. 0. 38mmol) , HOBt (51mg > 0. 38mmol) . h U 
xW;> (0.052ml > 0. 37mmol) *i&it/ f- 1/ > (10ml) K*§j$U tK?&T 
WSCD- HQ (73mg. 0.38mmol) £i0x^ g*&-C20B#F^jI!$ L/c e SM^Mif 

wsKft^u «7K^m^- h 'j9A^it,. mmzME.^ 

100:1 s v/v ) ICTfitKU mmit&® (136mg % 87% ) ^ 
-NMR(CDgOD) S : 1. 3-1. 95(22H, m), 2. 15-4. 7(16H, m), 7. 1-7. 3O0H, m). 

(B) (S)-4-(3- 7;/ynft^.W-l-(D- *t7i-^77-W-2-(2- 7x* 

(A) -C^t>tl/c(S)-4-(N-tert-7 h + ->*;U**-;b- £- 77-W-L-l-(H 
-tert- 7* b*->;*7;l/#j=.;i/**7 ii;l/7 7-^)-2-(2- 7x*W) tfXvv* 
> (136mg % 0.218mmol ) K4.4 Mfeim * ? J - (5ml ) fcjm*. gfiT 
3 ^«^L/c 0 Jg&^E®*^ M,^*7jc^^^LT^^Ls ggl>ft£ 

^ (87mg. 81% ) z-mm&k txmtzo. 

1 H-NMR(D 2 0) 6 : 1. 55-2. 2(4H, m), 2. 2-4. 6(16H, m), 7- 05-7. 35(10H, ■>. 

FAB-MS; m/z: 423 (HH + ). 

7C5l##f (C 25 H 34 N 4 0 2 -2HC1 -2H 2 0 t IT) : 

ff-^I : C, 56. 49 ;H. 7. 59 ;N, 0. 54. 

$fflHi : C, 56. 63 ;H, 7. 65 ;N. 0. 52. 

immmm i,4-t-*( **7 1 -;i'77-«-6-( ru^rs/) 

KD-lH-l,4-^T^e> 
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(A) N „ N-x^P>t:X(p- hH>XM>7; K) 

xf U>J>7; "> (4.55mk 68mmol) . MJxf^7;> (20.9ml. 150mmol ) „ 
Efct+vy (300ml ) *8£U ifrfcp— h;l/x>xji/*x;i, (27. 2g 

„ 142mmol ) *J0jU afir20M«^U*:. KflSft*i*ffiTW8U i^nfe 

aiSA*ft»if-^K ^dwa, tr-c&^u mm<t&ya (20. 2g . six > * 

lH-NMR(DMS0-d6) <5 :2. 38(6H, s). 2. 65-2. 7(4H, ■). 7. 38(4H, d, J=8. 3Hz), 7. 60C4H, 
d, J =8. 3Hz) 

(B) 1,4 — t"x(p— h;i/x>x;i/*-;U) ^**t Ko-6- Ko*->-lH-l, 
4 — J>7* t°> 

(A) TftfcftfcN „ N X^U>fX(p- h;l/X>x;U*>y $ K) (11.04g. 
30mmol) *x*y-;l/ (750ml ) KfltJx.. 1 «PlfflllnfSMt«£Lfco &^Tl50ml ox 
^ y — ;Hi^A> L^:^- h l> h (5. 31g > 78mmol) *15#IBfrttTflST 
L> ^mmW>MMLtz 0 x^y-;l/ (150ml ) CjgfrLfcKS-?:/ 
pA-2- -fas*;-* (7.83g . 0.036mol) *2 B^j&MJTjSTU JgKz'OBftHHlll 

m\^% (4.95g . 39X ) «6fe B B B i UTt#fc 0 

^H-NMR(CDClg) 5 :2. 44(6H, s), 3. 15-3. 25(3H, m), 3. 4-3, 55(4H. ■), 3. 64(2H, dd, J= 
5. 4, 15.1Hz), 4. 2(1H. m), 7; 33 (4H;;d, J=8Hz); 7. '6.6<4H; ; dl^8Hz^ • 
FAB-MS ;m/z: 425 (MH + ). 

(C) 6-7-b Ka-lH-l,4-^7-et°> -£4"fc**»& 

(B) Tft £>ft/cl,4-e7.(p- h;l/x>x;l/*x;l/) ^^iJ-h Ka-6- Kn* 
■>-lH-l,'4— ?7H? t°> (5g> 11.8mmol) RZffB^WfWt (1.11ml. 11.8mmol) £25 
% Jlflukft&fHMgtt (75ml) Kflnx.. MT30#IWiI#l/fco fti^7i;-^ 

(4.44g ) £Unx.s 601CT6 B#R5M»#&n ^CfS^WUfc, fiJStt 
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zmETmrnts mtuzmk&z** j -^-e^u mm<t&<®) (3.29g . 87 
% ) zm&mftt itifco 

^-NMRCDgO) 6 : 2. 18(3H, s), 3. 5-3. 85C8H, a), 5. 6(1H, m). 
FAB-MS ;m/z: 159 (MH + ). 

(D) l,4-t*X(N-tert-7* h*->*JH5i;l>**7 *-)l<T ? -Jb) Fn + -> 

(C) T»e»nfe6-T* h*v"\*U"t Ka-lH-l,4-v?7-t? tf> :UMblC*BWS 
(l.Og. 3.12maiol) £7fc (50ml) Kim*. 20«£ffli0ilMM!lELfco S*ift*«£ET«l 

KD*W*t Ko-lH-1.4-$>7*fef> — JMbkffflktt (714mg ) 

f#£ft*:6-'W Ko*->^**t Ko-lH-1.4-^7-tf t°> -*<bzK#«*fi 
(lOOmg ) tN-tert- 7* h * •> # ;l/iJ5 — * 7 x -^7 5 - > (201mg . 0. 
72mmol) . HOBt (97mg, 0. 72mmol) . RZF h 'J xf-;l/7 * > (0.28ml. 2mmol ) 
JS'fbj»f-U> (8ml ) &t>'DMF (4ml ) CjgfllU ?J<&TWSCD- HC1 (138mg . 0. 
72mmol) £Jn*. g)fiT20Bf fflSJ^Lfco Rje»*ft»xf-^r*RL, SfriflM®? 

D7h^77^- (^nnW-^;-;K 100:3 . v/v ) HTML, gjg 
/ffc^ (102mg . 37* ) £#feo , , 

^H-NMR(CDClg) 5 : 1. 35-1- 5C18H, m), 1. 7-2. 1(4H, m), 2. 5-2. 9(4H, m), 3. 0-4. 9(9H, 
m), 5. 2-5. 5(2H, m), 7. 1-7. 35C10H. m). 
FAB-MS ; m/z : 639 (MH+) . 

(E) 6-7v?K-l,4- t*X(N-tert-7* h4^^W-;l/**7x-^77-W ^+ 
■9-h KP-lH-l,4-v?7^t°> 

(D) £ tlfz 1, 4- 1" x (N-tert-7 h + y*;l/t:-W ; e7x-JH7-^)- 
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6- KD + v^\+tt Kn-lH-l,4-i?7-tft°> (lOOmg . 0- 156mmol ) . £tf 
HJxf-;l/7 5 > (0- 13ml> 0. 932mmol ) (9ml ) K#Dx.> ?J<&T 

*>.X;U*-Jl/ (0.072ml , 0.93mmol) *«Tls SfiT5 ' NfIHHH^ Ufco 
Rtf^fcfta-i.f-d'TtfRU f6jfiHttK**^hU*A**» % 10X *i>®7j<& 

LTl,4-k"X(N-tert-7* h + ->*M-Mt7 i^^77-il/)-li-( ^ ? VXA 
*i;M-*-» ^*-frfc Kn-lH-l,4-^7-tf h°>^#/c 0 

ft 6 ft 1 , 4- 1" x (N- ter t- 7* h * -> ;l/ *K - A- * * 7 x - A 7 5 - A) -6- ( J * 
>x;U*-;M-*-» ^+-9-t Ko-lH-1, 4-^7-1? b°>K7-Xk^ h U 7 A (lOlmg 
. 1.55mmol) „ DMF (5ml ) ^ tK (0.5ml ) 120 "CT5. 5 ^KjDfiS^ 

Mi"JAW7A7nv h^77^ - (^ppt^A-y^/-;K 100:1 > 
v/v ) KT«»U mm<t&® (80mg. 77SK ) **§fc. 

l H-NMR(CDCl 3 ) 6 : 1. 35-1. 5(18H, a), 1. 7-2. 1(4H, m), 2. 5-2. 85(4H. m), 3. 0-4. 7(9H, 
m), 5. 15-5. 4(2H, m), 7. 11-7. 35(10H, m). 

(F) l,4-t"X(N-tert-7' h + ">7V-'l'^-A* : e7xx;l/77-;U)-6-(N-tert-7* h 
+ ->^;1/#^;U^|J ->;UT i y ) ^*1f-fc K D-1H-1, 7M t° > 
(E) r»&ftfc6-7 5>K-l;.4- ex (N-tert- 7' h +5/ 7i^H 

7- /1/) 'v+lft KD-lH-l,4-^7tf t°> (gprngs 0. 12mmol) v 5*>?5-# 7 £$p 
<37mg) „ *9 J-)\> (9ml ) fcjS^U 7jcjK5fflj&f (1 Sffi) MT18B#IB 
JS#bfc 0 M&£i£*U 8«£*»E8*1,Tn 6-7i/-l,4- b" X (N-tert- 7 h 
^^;bt;-Mt7i-^77-^) 's+tfk Kn-1H-1,4— ?7tf t? 

W$>tit:§-7 i y-1,4- t"x(N-tert-7'h + ->^;l/^-;l/^^7i->'l/7 5x;U) 
^\+-9-h K 0-18-1.4-^7* \?y tti-OV)l>** Jl>y i) > > (31mg 

) Kifrffc;* f- U > (10ml) . HOBt (24mg) „ h D x^/U7 5 > (0. 040ml ) 
fciD^U ^^T^TtSCD- HC1 (34mg) *fl|*fco Sfi-C20^ra»J*l/fe«> £ 
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m&b, m*mm+ h 'joat^u:, f^j^-at^u «a*«ffie*uT 

-;K 100:3 , v/v ) KTttliU M^tt (83mg. 87% ) £#/c 0 
^-NMRCCDClg) 5 : 1. 4-1. 5(27H, m), 1. 8-2. 4(4H, m), 2. 6-2. 85C4H. m), 3. 0-4. 7(1 1H, 
m),5. 1-5.6C2H, n), 7. 1-7- 8C10H, ■). 

(G) l,4-fx( *>^7 ii;l/77-W-6-( ^U->;U7$y) M^tt Kd-1H- 
1,4- i?T-&\£> 

(F) -cft&ftfcM-trxCN-tert-T* x-;U7 7-^) 

-6-(N-tert-y h + ->*/U^^/U^U ->;P7 $ y ) ^ + *h K n-lH-1, 4-v>7-tr f 
> (83mg. 0. 104mmol ) % 4 «)6«MS>**tf (5ml ) £S£ U SfiT2 

(54mg, 86X ) *=ttrtMS£ lT#fc. 

^-NMRCDgO) 5 : 1. 75-2. 2(4B. m), 2. 45-2. 75(4H, m), 2. 75-3. 9(1 1H, m), 4. 15-4. 35(2H, 
m), 7. 0-7. 25C10H. m). 
FAB-MS ;m/z: 495 (HH + ). 

TtMftVr (C 27 H 3 gN 6 0 3 -3HCl -2. 75H 2 0£ LT) : 
tmctt : C,49.62;H, 7. 17 ;N, 2. 86. 
glim : C.49. 55;H. 7. ll ;N. 2. 60. 

[5IS!0>J78] l-((S)-2- 7 1 >-4- 7x^;^f;P)-3-(3- 7 ; / 7*o t°/tO-5- 
(2- *7?-;M ^;U)-l,3,5-h 'J 71f •> * n^7°* >-2, 4- v?*> 

(A) N-'<>y;i/t+->*;i't>- ;i'* ; &7x^.;i/77-> y f*xxf;i/ 

y^y-/U (10ml) £-10 — 20*€ic&ipu > Wk.*it- 

>\< (2.43ml, 33.5mmol) £5 ^TffTlfc, ISIfflT10*H«^«s N-<>v>W 
^->^;U^x;U^^-7x-;l'75-> (3.00g x 9.57mmol) Zty&'l^Mz-. ftfi 
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® o.26g , femm *#^o 

^H-NMR(CDClg) 6 :l. 90-2. 08(lH, m). 2. 08-2. 25C1H, m), 2. 58-2. 75(2H, m), 3. 7K3H, 
s), 4. 37-4. 48C1H, m), 5. 12C2H. s), 5. 34C1H, brd, J=7. 8Hz), 7. 10-7. 45(lOH,m). 

(B) W-Oyfr***;*) JVK-fr**? 3.-)\>7^-±-)\, 

(2.09g . 6.38mraol) *Y)lx.y (30ml) K*g8?U &ft*m. : %W®k^ 
T^f X-T-b h >&ir-C-50lCK#ipU l-OMTjc^fc-^ 7^7^;--)^ 
-^N+-9->^ (12. 8ml v 12. 8mmol) ^IO^^JjT^TL/Co f^ST3 KfTO# 

t/c^. i Mfeimymmztoz., m*t#su 7Wi£Bt:$^ 
5-7^- (^do+wi/a) ctiiu, isfeAbttfti Lxmrnits® ai2g . 59. 

ox ) *#^o 

^H-NMR(CDClg) 5 : 1. 85-2. 05C1H, m), 2. 15-2. 35(1H, id). 2. 55-2. 80(2H, m), 4. 25-4. 
39(1H. m), 5. 13(2H, s), 5. 28-5. 42(1H, ra). 7. 08-7. 45C10H, m), 9. 55C1H. s). 

(C) N-tert- 7 h ^.i/jj jy^jy-w-itrt ^'d^^-^^^^^-^w-^; 

. N-tert- yi + -/*W-^xfi/>v?7;>: (0. 50g . 3. 12mmol) £ J * J - 
)V (20ml) K*gf?U ^mTZ-i-yi-^T^t K (584. 9mg . 3. 74mmol) £flD;U 
(0.89mK 15.6mmol) *ffiTLtz 0 ik^X^ ->T / jjc*ffcia 9^^- h ') O A 
(235. 3mg ^ 3.74mmol) £4>M-3ojD;i, l5lfiT30#l!g}f#^ ^fiT3 B^m# 
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^DD*;UA-^y-;K 30:k v/v) icTffgSiU LTSH^b 

(899. 9mg , 96. OX ) fco 
^H-NMR(CDClg) <5 : 1. 44(9H. s), 1. 58-1. 72C2H. m), 2. 72-2. 81 (1H, m), 3. 18-3. 28(2H, 
m), 3. 95(2H, s), 4. 96C1H, brs), 7. 40-7. 52(3H, ■), 7. 78-7. 86(4H, m). 

(D) N-((S)-2-N"- Oi>J]r**-i/tffr#-JH'T i y-4- 7ii^7'W-(2 

(C) T*#t>tt*:N-tert- '-C2-* 7 xfi^> 

?7;> (0.56g s 1.86mmol) *tg^ f" U > (20ml) .Kjg#U 7.K#T h 'J7;l/ 
*oftBft (10ml) *iTU PJfiT30^H»l*Ufco ^«t®f!l©«ISI*Mffiffl* 
ftK Ybx-yRV/ * J -'l'J:*>#ttU N-(2- *7f-;Mf-;U) xf 

#£ftfcN-(2- 7-7fW^) xfU>-?7;> h 'J 7^n^^Cf(B) 
THbftfcN-^>^W + v/*^*-;l/*t7xx;l/77Xf-;l/ (665. 2mg N 
2.24mmol) (40ml) KjgjHU '>7V7KXft<3 r>m+ h 'J 9 

A (140. 6mg „ 2.24mmol) *^»o'oJdx. P3&T2 e$ffi|ft&& £*ST-Bfe8i# 

o^;UA-y ^y-;K 20:1~10:K v/v ) KTfjfSSU »EJHl«itt«l4 LT«i 

(0. 38g v 42. 3* ) %0Ho ' '"^ - 

l H-NMR(CDCl 3 ) <5 :1. 58-1. 80(2H, m). 2. 40-3. OOdOH, a), 3. 55-3. 85C1H, m), 3. 88(2H, 
s), 4. 95-5. 20(2H, m), 5. 36(1H, brd, J=7. 3Hz), 7. 00-7. 52C13H, m), 7. 65-7. 85(4H, m). 

EI-MS;m/z:481(M+),482(MH + ). 
FAB-MS ;m/z: 482 (M++2). 

(E) l-((S)-2-(N-^>^;P^ + v^;i/^-;P7 i y)-4-7*^^7*f-;i/)-5-(2- 

t7f;M f"^)-l,3,5- h U 7 If d^7^ >-2,4- 
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(C) Tft&ftfcN-tert- 7* h * <st> frtf-JW-Q- + 7 f- ;U > f- ;U) x^p> 
2>T5 > (25.9mg> 0. 054mmol ) £*->U> (lml ) ICgflfU S>x*-;l>7ifva 
h (8.7mg , 0.054mmol ) *lnA.^ 5 ISBBflnftSHftLfco *»*«JE 

30:K v/v ) KTfUlU gStfe»ilTSiM (10. tag, 35. 
555 ) *Hfc 0 

1 H-NMR(CDC1 3 ) 6 : 1. 58-1. 82(2H, m), 2. 55-2. 66(1H, m), 2. 66-2. 77(1H, ■). 2. 96C1H, 
dd, J=14. 2, 4. 4Hz), 3. 06-3. 27 (3H, m), 3. 27-3. 40(1H, m), 3. 68-3. 90(2H, m), 4. 57(1H, 
d, J=15. 1Hz), 4. 76(1H, d, J=15. 1Hz), 5. 00-5. 15(3H. ■), 6. 92C1H, s), 7. 05-7. 45(1 1H, 
m), 7. 45-7. 55(2H. in), 7. 67(1H, s), 7. 78-7. 87C3H. m). 
EI-MS;m/z:550(M + ). 
FAB-MS ;m/z: 55 KMH + ). 

(F) 3-(N- <>i?;i't*-/*/l'!K-;l'7;;)-l-7 p a^V-;l' 
3-7;/-l- -fw*J-)\> (3.00g „ 39.9mmol) £?nn*;UA (100ml ) 

»U b 'Jxf/l/7 $ > (6.13mK 43. 9mmol) *ITU;„ ::i:M<> 

v>;M-*->*7;l/#^/U (6.37mU 39.9mraol) *^*^JolO#H|jH*TiKTU i^S 
•CI. 5 B#Pi3jI#&> £ffl-C30#B!$!#Lfco EJ&ifc*l »£«UMc«« r Mm 

Tgfe^, ^ET^tT. fiM^i LTM^ (8: 07g ^- 96. 6X ) 
14 : 39. 0-42. OX;. 

^H-NMR(CDClg) S : 1. 63-1. 75(2H, m), 2. 57(1H, brs). 3. 28-3. 40(2H, m), 3. 60-3. 72(2H, 
m), 5. 04C1H, brs), 5. 1K2H, s). 7. 27-7. 42(5H. m). 

(G) H-0 : JjU**i'*)l'#-)\,-S- 3- K-l- 7*ne;l/7 5 > 

(F) T#t>*ifc3-(N- ^>^;p^ + i/*;u+:-7i/T $ y)-i-7°p/NV (3. 
94g . l8.8mmol) (120ml ) K»#U -f 5 yV->\> (3. 20g < 47. 
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lmmol) RC/h'J?!-;!'*^?^ (12.35gs 47. lmmol) -^j&Ox.^ Wik^-ti^ 
(9.56g . 37.76minol ) £2lD;iT. ^ST3 BfeJt^Lfco B^x^HCT 

fqAt£7KKTi5fc#&> ilTK^^- h ') 7A<CTiiS^U j§S££i)&E?g*l^o ^ 
M£'> 'J ijffr-hv i^D7 h/?7^ - (? oot>W) KT!|t$!U ^ 
feiftttftHTilM (4.58g * 76- 2X ) *ffc 0 

^H-NMR(CDClg) <5 : 1. 92-2. 07(2H. m), 3. 19C2H, t, J=6. 8Hz), 3. 23-3. 32C2H. m), 4. 90 
(1H, brs), 5. 09(2H, s), 7. 29-7. 41C5H. m). 

(H) i-((S)-2-(N-^>^;U7j-*'>*;i"K-^7 $ ;H-7i-;i/7'f^)-3-(3-(N 
>V#-)\<T I /) /n t°;U)-5-(2- 7 f-AO-1, 3, 5- h 
'J Tif v ? o^T 0 ^ >-2.4- 

(E) t?#t>n/cl-((S)-2-(N-0^^^-*->*;U#-^7 ; /H^x-^yf 
;U)-5-(2- ^7^;M f-^)-1.3, 5-h 'JTif^^o-^T 0 ^^^- i?*> (61. 9mg> 
0.1 lmmol) £DMF (3ml ) K*gfl?U 7kftT\ 60K tatfefclftft^ M *A (4. 9mg 

, 0. 12mmol) £flD;L. fr?$MW'&, mi&-C2QfrfflMWLtz 0 &&m%n 

U<7.K?£U (G) T#£ft;fcN-^>-:>;U**'>77/b^;U-3- a-K-l- ^n^7 

5 > (39.5mg, 0.12mmol) ©DMF (1ml ) Jg^fjgTU ffiWZl t$mfflk> ^ 

st3 mmmwLtzo ?my. iK^tn^tzm, u nm^^m 

30:K v/v ) KTttfiU SaTfetttttti LTMMk^f (65.2mg, 78.255 ) 

/Co 

^H-NMR(CDClg) 6 : 1. 18-1. 30(2H, m), 1. 65-1. 90(4H. m), 2. 55-2. 75(2H, m), 2. 95-3. 
50(5H. ■), 3. 65-3. 80(3H, m), 3. 80-3. 95C1H, ■), 4. 57C1H, d, J=14. 7Hz). 4. 73C1H, d, J 
=14. 7Hz), 5. 00-5. 27(4H, m), 5. 27-5. 34(2H, ■), 7. 05-7. 5507H. m), 7. 67C1H, s), 7. 77 
-7.90(4H,m). 
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(I) l-((S)-2- TiJ-4- 7x-^/f;l/)-3-(3- .71 JZfv tVU)-5-(2- ^7=f- 
;M f-d/)-1.3.5- h 'J 7f->^o^ >-2,4- 

(H) t||&nfcl-((SH-(N-'<>^;Vt^i'*;l'+;-^7; /H^ii^f 
;W-3-(3-(H-'<> y^** ■>* ? y) 7n bf;l/)-5-(2- :>-7f-;M 

-1, 3, 5- b U T "9* *> ^ w\~f 9 y-2, 4- v?:t> (65. 2rag> 0. 088mmol ) £y^/- 
Jl (3ml ) Kigft?U 10« A«7-?^A^f (15.0mg) £!&®<*ii\ MK&l?-** 
(1ml ) 7m%®MT (1 ^E) > MT-Bfea^L^o 

^ (3ml ) ZtiUx.. IStf'O-t? xstf-:^^;ux--f;M::-t& 

7t^7 7 XiO-CiM^ (34.2m g. 71. 2K ) £-Jg$ig£ lTf/; 0 
^H-NMR(CDClg-CDgOD, 1:1, v/v) <5 : 1. 22-1. 40(2H, m), 1. 88-2. 30(4H, m), 2. 68-3. 10 
(5H, m), 3. 25-3. 88(8H, m), 6. 97-7. 10C1H, m), 7. 10-7. 40(8H, m), 7. 42-7. 57(1H, m), 7. 
77-7.90(2H,m). 
EI-MS;m/z:473(M + ). 
FAB-MS ;m/z: 474 (MH + ). 
HR-FAB-MS(C 28 H 35 N 5 0 2 <»: UT);m/z: 
tf-^EM : 474. 2869. 
■■ 474. 2878. 
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MVomSs 50mg/kg*Ml0g &fcD&tt0.1ml tte6 £o iz&ttJ%m%7k~C 

.fcUiWJ^L^o i*ttlM\ i a7- t > h >7'dx (MHB , Difco ) &a& 
fiiil xl0 6 CFU/ml<!: L/Co ®©^S£:ft#ftKi£BfzBlJ5£U 18^H«f«^T© 

to©#/BI$©Ji«M&g*W#4^f!-#U *©<l*S12Sc;^13Jr*Lfco * 
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K (1) Kfc^T, ftTffl/^cAT^SftS^li, K^7K**Xlia*SI^ 

HBfrto 31I©^ro0 J f-£'£%-e^Tt><fc^5frto 7.R3tT?<&^T^ C©3fte 

£©fMft'*jftW\ ftfe©^§31Xti5^t>8M3lO->^ d7^^ (ctito©^ 
HXtt5^6 8JISI©->^D7;i//;>.liH Itgf, StfflfltlSt-?-* 

* (ftto) ©Stli. ±§5©R 1 . R 2 . Rm Z i>A>ft.^ i(t*» 1 3^6 6«©7^+^ 
&£#tU frto + &*81frto.6ffl07;i/*;l>**S. 

ft 2> to 6i©7)P* y -f >i>ai (:nb07;^;l/S N 7/Hj + ->7^ > 77k+ ; 
JM-*&* Stf7*#/-f**H\ 'Mjy>«TK tK®^S> 7;i/3 + y;H, 7 
UI> 7;^7U1> y7W7;;is *;u**+->;u^ ^^--^ N 

T)\>*)I1-*^ **7g> SC/^^ + VS^to^S^to^lfnS HBXI42 
iiJKLh©g&S£WLT^T*> <fc^ 0 ) . adt*^ *KSMU 7;;l. 7 

s^**v*^tott*»^toStfn* i3^to3ffl©eifeai*WLT^T4> ii^o 

R 1 !*. it : 
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A 11 -Q 11 -A 12 -C(R 11 )(Q 12 -X 11 -Y 1 )-Q 13 -N(R 12 )(R 13 ) 

A 11 &tfA 12 iis &*$k$LK, m&&X\tSm&l t>L<li2fli©T;l/+U>S* 

c©7;i/*b>giis 1 61@©7^*/ugs ISH)S8i-fr&6tt 
t*v«, Rc5f-**v*^e.tt*»^^»ins i«xtt2«gu:©iilft** 

l«Xtt2«JK±©filJl£**rbT^Tfe«k< ; 
Q 11 (4s H«&<6\ -CO-. X«i-N(R 14 )-C0- £HL ; 

Q 12 RW 13 lis fc*SfcfiCC. S8H*lfr6 5«©7**i/>ak Xii^ 

gft 3 t> 6 IB © > * a 7 /U* b Us 

c©7/U+b>^Jis 1 6{@©7;i/+^Ks 1 ir>s> 6^@©7/i/ 

3+->;l/^, ftXftl ^£ 6ffl©7/l'*>'l'^*Ss £HiH£2fr£ 6«©7;U#/ 

■iJimt, ADf^ 7k$£s 7^3*->;i/^ 7-;l, 7;u+;U7$y 

vpv v£*> £> a sn* i>m\ftiz> imxu2 mutow®k&*K b 

Ti^T*>«fc^ 0 ) s ^oy>||^ TKKSs 7WSs 7M^7;;I> i>7 

8*&»tfft* ll®XJi2«^±©g&g£WbT^Tfe<i: < s *©«<f©ffift 
Ottlc l^X(i2^JEs±©^t&fP^s Xtf/XliffiSK HBXI*2«K±© 

C©->? a 771/+U >£lis pt^ttSU 6{@©7/U*;l^s &*!KlfrS6fli 
©7;U3*->;u^ ptfU&l fr*> 6ffi©7^+;U^^Ss «*J»2fr£ 6«©7 
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R 12 14, ft*»l3^&6*©7>U*^ »2^^61ffl7Wy 

x«C5|dft-e»^-r*a- 7 5y|te»£*&u d©7;U*>H'g&tf7;l' 

* y-f /l^li* ^P7">gf> 7^3 + v/l/S. 7;/!, 7^+^7 

fcyt'U Q 12 t>L<{4Q 13 *<7-rt/*u>*©»^frii^ R 12 (icn^M-^-TS^ 
m^£^T5S^XJ4 6^*J£$irS<fc? KQ 12 „ Q 13 s XttY^fe^UT* 
.£< ; 

R 11 „ R 13 „ R 14 . RVR lb IU TKSHS^ #*mifr£6«©7A/ 

Xl*&*&2frfc6«©7;l'*/"-r;l'££a*U C©7;l/*;Ug&U c 7 

7;yS, -^7W7;;l, t> >i&^ 7 ;i/*/i/^*g. S^f-^-- 

i&***j&l|fr£mtUt- 1 feXli 2fflJ«±©g^S^W LTt>T ck < ■; 
Y 1 14 7 x .=.;l/£j& t < 14 3 ^ b 8 MM® •> 9 D7^Altfe5*\ XttS*K?\ 

tr 5 L < 14 6 JtS©£$ftifcXft£X(* 3*68 MSi© ^n7 >U*/l/g 

Ctit>©7*^;Ug, ->?D7H^ SVtlXmi. &*»l*£6ft© 
T)V*fr& (C©7^*^SI4> aot'VI^ 7jc®&. 7^3 + ->;U^ 7 5 
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il^t. eiSOT/u+zuS^W-f 5^y;i/*;U7 < 7g ( 2 li©7/u*/i^t4. 

y. t> ti t> man * 1 mxit 2 m&±<Dwm&z m l t % 

«fc<. 

^n^>07x-;uS, -/?o7^;H, &tf^JtSi4. ^©^JfXte 5 ^ 
£ 8M3^©->^ D7** > Ctib0^fiXli5i^8M©->?n7;l/A > 

t4. mmm*. mmm*. Rvmnm*frbu%mfr*M\*tiz>\mfrt>zmc> 

7/U3*v;i/g. ftXft l frt> 6{@©7;i'*/i/3 L :*g. 0t3tm2^s> 6ji©7/u 
v?7^*^7i;S, #;i/tf*->;i^ ^*-/i/&. 7/u*/i^;*g. 

R 2 I4. 5$ : 

-A 21 -X 21 -Q 21 -N(R 21 )(R 22 ) 

A 21 14. 3M&-£\ -CO-. XI4^iCl^t>6jI©7^+l/>S (C©7^*l/>£ 
14. ptmWi 1 6 IS© 7^*^. K^ISC 1 *^t> 6^©7/l/3 + ->^S. ^ 
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X 21 \U -0- . -S- , Xli-N(R 23 )-*Il ; 

q 21 iu »i^b5f©7M^s, ximm&3frt>6®<Di/t? 

D7;^U>I^if^ 

-oi/g (:n^©7;i'*;i'ix 7 T;u*;uf-*H, Wt fr-h j 

T^TfcJ:l*. ) , Any>Jgf, zkB*&, 7;7I, 7W7-/I, v>7 
^l/rt/.-f/l/g (dft &©7>'I'*71'Sn TJU^^r^fU^ 7;l/*;l/f-*afx £#7 

y W ao^t^ 7 ;w n * •> 7;;I, 7;u*;u 
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tf7-rt>* y -ou&ii. «ny>s^ *Ktt& 7 ;u a* 7;;I> 7;i> 

l«Xtt2«j^±©iB8i2|*WLTi>Tt>«k < ; 
R 22 &C/R 23 fcU &*?!i07:K, MaW*l*6 6«07A/*;l/^ £53tt 

2fr£ 6jI©7;i/*7,M;i/g£g-7#, :©7;i/*;i'SS^7;i'*/'f;Hli, 

/Npy>M^> *lSx 7^3*->^aiN 7;/S, 7W7;/I, ^7^ 

zmiitiz i«ii2^@jK±©ajfeai*^LTi>Tt>«fc< ; 

fc#U Q 21 ' 3^)$fcl*£3«©7>MrU:/*-C&*K X 21 ^-N(R 23 )--C*0. 

^or 23 ^T-rt'+A/^-cAs^cji, r 23 iicn^Lt i^mbm*?*-^ 

R 3 li v 5$ : 

_ X 31_g31_y2 

X 31 li, -CO-, -SOg- > -CCH 2 ) n -0- „ -(CH 2 ) n .-S- > Xtt-(CH 2 ) n -N 

(R 31 )- ' $5jgl> (C- CTn IS, 0***-t 3 ffil|^l> v R 31 «tSt 
1 frt> 6m<07)\s*)\<£s X«s tt*»2^6 6fi07iP*y>f^**'r*< > 

^©7^+^sa c 7^^y-r;i'S{i. ^oy>i^ tKM. 7;|/=j*->;i^ 

Q 31 li s JjM£^ »l^t.5i©7;l/*l/>S, Kf|[3^b6iffl->^D7 
A/*l/>3^ Xli-N(R 32 )-Q 32 -^^f*^ 
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^7W;i/7;;S, f-*-rt/^ 7 7U*;u^*g> 

t^tU^o ).<. ^oyy^, ?jc^ 7;yi^ t^+vi^ s ^7 

c©7;i/*i/>2Stt* ^oi^offifotiinif K tt 2{i$±©*£&fo3& 

C©->? D7/l/*U>&te> M*ttlfr£6fl©77l' + 7l/£. M8fcttlfr£6ffl 

/p^/'T^S (ctie.07/1/*/!/^ 7;W3 + >>;i/^, 7^*;i/f-;i-^ &tf7 

t+vi, &tf***y&fr£*£ spfr ostitis lflixii 2 ®u±<?)m&m$: 

, : &ttte4i& 1 4iXli ; 2«Ji©S^^W LTt>t4> cfc < ; 

Q 32 li. Jm^ ifc^l^£5*@©77l/*L/>g, Xli&*«3fr£6«©5'? 
D77l'*U>££Sf#> 

^©77U+P>S«i. 0?3?t$U ^£ 6^©T>»U + ;l/S> SHR&l ^£6*@©T;U 
=j + ->;l/S> ^£ 6-fl8©7^*^f-*36x £*5ftifc2^t> 6<i©7/l/# / 

'OUg Cift£©77i'*-/i'&> 7/i'3 + ->7U^ > 7;u+;Uf-4-S, JktfT fril J 

4)imt, A B y>|[^ Tk&g, 77U3 + ->7l/^ 7;71, 77U*7U7$y 

& v?77P+7l'7 ^ y S> #7i/#*wug. f-*-/i/g N 77U + ;i/^^-S, 

147 



WO 98/17625 PCT/JP97/03812 

Tt^Ttxfct^o ) „ aut*^ 7m&. 7 i Sm, 7)^*^7 X yl, V7 
il/+;l/7;/I, *;l/jJ?*->^*> f-t-)V&^ 7!-AS, 

© t ;u 3 + v jum. pirn®. ifrt> 6me>7)\s*jn-*m. mmn. 2 & * 6 <@© 7 

^/-OU^ Ctlb©7^+^S, 7^3 + y^ 7^ + ;Pf-*S, &#7 

WLT^TtxfcC^o ) „ ^ay>0iF s 7K». 7 - 7A>*i\/7lJ&^ 
v?7^*;l'7;;l, f-*-;l/g % 7x-/H^ 

R 32 ii> ##ttlfr&6tt©7;Mr>l>«N Xli^tJ[2^t»6flS©7^ 

* 7 jum&m-tw* c©7 iv*)\>&%.v7 )it> j << jvmu tK 

WtM, 7^3*->^Sn 7;^1> 7^*;l/7;yl, ^7^;1/7;;I, * 

fcrtfU Q 32 ^^2X«3fi©7;l/*I/>^T*S«»:t. R 32 Ii5fr&8.a3l 
Y 2 tt N 7*-AJ65L< li3^^8M^©v/^ d7^;HT*5K XttSBlWK 

**t? 5 s&m u < ii 6 ns©^SK«*siaixii 3 fr ^ 8 fkm® •> ^tm 

:ti&fl)7i-^ 5/^n7M;Hs ROMMrata^ix ftftftl fr&6ffl© 
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fimUK ) ^ ^ot">^ tK®^ iftl^t.6fi07;^ + y 
Kfltl*^611©7^*;l'ftS, KHRtt 1 64107 
M^S^tS^7W7;;l (2fi©7;Mr;U*W\ ^-TfeoTfcl 

tioti^uw ^ ^f£iH 6^©7;i/*7UX£Wi-£77u*^r 

7; /'S^ -hoS, #;U*;*->7U^ p<^&2j&m^ 61B©77l':3*->#7l/*- 
7l^. ^^2^t>61@<D7^*y -f^Sx 7i-^ 5^>-;;H^^fi: 

_e»a«n s 1 *@xi* 2 <sRh©M&&£?r lt^t t> £ < „ 

:tib©7i-;H, ->^o7H;H, &cMKX9t&(*^ fife0^§^Xli 5 #> 
£8.R3g©->:/- D7^> Uft£©3£«JSXfi5j&M» 8M^©i/^ vTJliJ > 

M Clft£©7 + 7^3*->^2l% 7^+A/f-^3l % RXlTJVij J 4 )\, 

itt, Aoy>ff, 7K». 7^3 + ->;l/^ 7;;S, 7W7 : ;S, 

fe<U\, ) > abWB^ 7jC$g. 7; /S, 7;^^7;/i, -?7;l/*^ 

t^^ns <fc£«fe& * ©&. & ic -e n £> ©TKfttta tfg&fDtto 

tfoi|y> % 2-t°o >J iV 3-fp'J^y>. t°D-;u, ytFn75>, rh 
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;K **-tf-v"'JX t+f/'j-^v ?-77'j>, f-7V>jy> N 

v?>> 2-'W Kn*-> t°'J v>>, 2-^ ^#7° h t°'J i?>, f(-7h Knh 0 7>, x 
h^fc Ko-2H-t°7>-2- ^>^^ f-l/>x;U7^ K\ *t>*y f-u 
*> x t?'J^i?> N N, N'- MM^P>7U7. t°)J$i>>, t"^5v?>^ t°^5 
v>>-2- tf^5 ^>-2,5- t 5 7v?^ t/l/*'J> % ■> 

l,4-'7^+^y 1,4-^**-*^ U-yf7X 1,3,5- h 'J 

2-**-fe^V ^ + -9-^ ^U>x;l/7^f K\ ^ + ^t Ko-1,3- 
*7-tft°>, ^*-tf-k Ko-1,3- -77-eh°>-2- t«thX7^^ 1,4-^7 
Hfh°>-2- l,4-^7*'h°>-5,7- S>:*> % 1, 3, 5- HJ 71f •> 7 D'ST'* 

1.3,5- h yrif->^o^^>-2.4- s>*>^e»tt*»^^aiin*> tt^oisis 

3. JHTO^tt^fett** : • 
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